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s^t*) ^;b<*n£«fta£T?<&a±SB C7 0) ~ 

C7 6) -E 2 -^^, -O-, -CH 2 -0-> -CO- -CONH-, 
10 — N (CH 3 ) CH 2 -> -S-CH 2 -Jfefi-C = C-, ff^KttJte^, 
-O-Sfcfct-CHg-O-TfcSifB [7 5) BB*fe©lt^4fefcb<J±*©4fc 

(7 7] R n ^ADy>If, nhP, *))V#3r><, /\D$*Xb3ftTV*T 

15 ^JU-^^^njUT^y-Cj.eTJl/^K Any Xb^ftTViTfe <fc^C 
.-eTJVn^-X C 6 _ 14 TU-;K C 6 . 14 7U-M+yMtfC 7 . 16 77 

**±8B C7 5] IB*<Z)'fk-&»«>b<«:^<i546[-Sfett-to^P K9y£^ 
C7 8) 5$ 
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U 2-Ih^>-4- [ [3- [ (5-^-2-7xn;H4-W 
l/U;W *h**>] 7x"JH *h**>] ^>1f>ynA>i$i<) £-^r 
f3±iE (2) lE^CDm. 

C8 0) 5* 

/- H 

(B) 

COOH 




C8 ID ^ 
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3, 5- z?7u*-4- [(5-^ P P^>l/[b] ^7 x >-3-f ;W ^ h ^~>] ^ >-if > 
33 J; 0? 4- OH-l- > K — J1/-3 — T ;i/ ^ h^~>)^>if>:7 P PA>^£|&<) ^ 

5 cs 23 Bftmrni!: 




C 8 3D 55 

(D) 

COOH 

-CH 2 -££ra-NR 12 - (R^fycJdKfSftttd.^WliS* 
15 -T) £, Ktti^tfcttC!.,?^!/^, 



ift*fctt-£(D:/p K^y^'^rrsiB C2D 8B4RcD^g. 
20 C8 4) «5»»jfi^ 
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V*T %> «fc C «_ j 4 7 U (v)C,. u 7'J -^^ai**:** (vi) 

c 7 _ 15 7^;p^;p^>'«T t , aiR©«i(ui)a*/ND^>ac^T?*a±iE C8 

C8 5) _LfB Cl 0) , (13] , C2 4} £fcfcM2 8) 1Ef&©ffc^»feU 
B®©tttMilteIfci3B 

s i mmmi i ©fls-&«bfcj;*M i n 6*>e>©-r u >$H&<E3ifeffl 

*W^fc<g*&^f . $t$*©C oncentrat i o n «^Snbfe5l»J 4 
15 1 fc&m<£>Mm (z/M) ^"To * *, p<0. 01 (Student' s 
t test). 

(o. 5% ^^;nz;i/P-xg-^p) Ott-fb^««#w 
»j4 i©fls^«**> ^^-To mftttttAffiftam (#) urn 

20 ttlfiltttt&ffirtti (ng/dl) £^T. 1IP6ET?, «tt¥^tt±*WKM& 
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tkTo o«*tMp (o. 5% *^)v±)\su—xnj3-m ofoit&to&j* 

5 

# §a £ ^is-r )t «?) & © jg& 

10 3H*rCifc?K A#«JfC«±|BLfc^^l (I' ) , <b-£r*& (I) > \\&m (I 
- 1 ) , ( I - 2 ) , ( I - 2 A) » 4b£r% (1-3) , {t&® 

(1-4) , fb-&$3 (I-4A) , (la), 4b-&#7 (Ib) , ib&M 

(II) , tt&m (II a) , Yb£^ (lib) , it^m (III) > fb£^ (IV) , 
ik&m (iva) , 4fc&m (ivb) , {b-&#> (A) , ik£>m (B) , lbi=r$> 
15 (C) , it&M (D) ib-&^ (i-l) , te^fc (1-2) , {fr£t® 

( I - 2 A) . VC^m (1-3) > -fb^-#J (1-4) , ik&m ( I - 4 A) fi 

*lR^6afcJ!tlS lXtt2l, l&^64®<D^xDj|C^£^-tJ , 5&l>b 1 

25 s2trz}Z6M(o : &&m&mm&m>'onz. ±m r5&^Li4* (*f^u< 
«5&nLiot) (Dft&tmmm ibid w***, r*?^* ^^>, 

[b] ft7x>, [b] 77X ^>x< 
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7h [2, 3-b] ft7i>, 7^>, trn-;K -f^^V-Jk t?^y- 

;k tfu> ? >, trus^x eu^s», -r>H-jK >fv>r>F 

-jk ih— f>^/— ;k yu>, 4H-*/u^>, ^v+;ux 
u>, 79?*»* ^-^y^x 4v*u-u>, 3^yy>, 5»/u>, 

io a>m^L<. mx.it, ?t7xx ^>y ct>] ^y^>. ^>y [b] ? 
=7>s ^ox^u-y— ;k ^>y^yy-;v> ^>x«fv?77- ;k ^-7 
h [2, 3-b] ?t7x>, -t>h-;k #;w\*y-;k ^77- 
;k <yf77-;k -f y^*y-;ps:2©3!r**tt*^>- xttcnsoat 

20 *^>*tHlU5S»tUTH (1) *^t>§Ml/55 5 

(2) #;i/^*>^a> (3) ^JV*>iI, (4) C X _ 4 T 
;^Mt : EyEi5nT^TfeJ;^7>jV77 ; E'f (5) ^7>*>^S, 

(6) c 1 _ 4 r;p^;i/S (M> j*3\>k x?\>k yptfjk 7>;k ^77f 

;k tert-y^l/^f) T ; 67»^$nTliT'b c fcV^;U;t ; E-f;^ (7) 

;wt^E<;w, x^7,;^~;i/^^;i/;\^<;u#) (8) h'j7;kt 

ny^>x;k*>®7^^ (-nhso 2 cf 3 ) §*tfflV^n?>. 
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— — f ° _ — f — T-r — n — 7 H 



Y H s y nh Nk °' so 

o 4 o 

T-f° =f-r° fl V H — 

S^NH NH NH N A- c °N^ N H 

Y T ° s » T 

so o 



ii— ? — i — f° — r t 



NH 



OH 



NH 



H 

— i r — 1 T , , 

°v NH S Y NH Nn ,n 

5 © O 

-nr-V H 
V 

10 ffr&to (I* ) > (I) *«ttK (I a) C^V^t, IPttfiftiSWUTUT 

Cb] f*7iX 'OV Cb] 7^>, ^>X*^-tf-V— ;i/> 1>W7V 
^>X< V^TV— JV» t7h [2, 3-b] y^>, ^ 
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tt&m <r ) , (i) *«fctK civ) k^t* iq«, 




5 *fctt-Y-COOH«^lcS6te«lft»S*LTViT'b«J;V^SIII^*r. 
-;k ^>X^Vf7^K t7h [2, 3-b] 5^:7 cn>, y?>. < 




*fc«-Y-COOH^teS6»K:WbTViT'bJ:Vifll»iaiibT», 0dA«* 

(c^g) ; «&£ftTVvr*>i;v>te» (c 3 _ 8 ) TJi/^r-;i/ ; 

stiTv>T*>£vM£j& (c 2 _ 6 ) ;mm^nx^x%^c 3 ^ 3 y 

^)V7.)V7s<-)V W> ^)V7.)Vy^-)V, JL^)V7,)Vy^i^.)Vm) \ft)V 
25 5JI/757 ; ffiftSnxUXfei^fiHR (C,.,) 7^^~*W-jl/7 5 
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IR (C,. 6 ) T)V^r)V-fl)^-)V^=y ; »&£nWT%>«fcVM£$fc (C x _ 
6 ) T)\,n*r*s-*})Vi£~)Vjr* : >> ; mteZtlX^Xh^*/ — <£®fc (C^ 

5 6 ) rj^^-Aj^tt-fj^i/ e^^nT^Tfe^v^-iK® (c^ 

#;M*-;K fi$tiWT i b^C e . H 7 1 J-Jl/-*Mr;i/75;, m 

t><kv>c 6 _ 14 7U -;1/^;pjJx-;k gl^nx v^t^ «fc c 6 . u 7'J 

B**tiT^T , bJ;^c B _ 14 7U— ;pts/, am 
StlT^Tfei V*3r«itt*S(i** ftXKX «b «fc ^ c 6 _ x 4 7 U - 

20 ;k «ft$tiTV>x%)«tv^c 7 _ ia 7^;mF-jK £>&z$mmznx^xb&^ 

C 6 _ 14 7U-;i/-C 2 . 6 7;i/^JV ; Si?nT^TfeJ;«Il ; 3^ 
*>J:^y$/*6atfn-5«auS6 ; *«ktf En 2 fflEU: (#K 2 

#£U<ttlfcV>l,3«*rLTV>TfcJ;<, S|feSiC*«2<@^Ji©^> 
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c 6 . 14 7'J-m->-*;tov 7iy^y*M-j^) , c 7 _ 
ie 7^ji/^;i/^'>-^;P3j?-;i/ (#k ^>^;k^^>#;k#~;k 71^ 

(c,. 6 ) 7;k*;ki tbTit m^t^M x9Mk ?u\z)v. -ivfu 
tf;k r/^jk -f v:/3\>k sec-r/^SJk tert-y^;K ^>^;k 
^;k *^>^-;k 
10 giSAf© r«&sftTV>Tt>.fcWE» (c 2 _ 6 ) r^^ki <o mm 

(c 2 _ 6 ) x;k^rx;k] £i/r«, ^^.«trn;K :/n^n,>k -fV7*n^ 
;k 2-^t">-1 — Ok 4-^>^>- 1 --Y;k 5 1 — r 

fiiAf® rii^nt^Tfei^ti (c 2 _ 6 ) T)i*~M (d mm 

15 (C 2 _ 6 ) 7Jk¥x;kl tLTH «aj^.«2-^>- 1 --Ok 4-^>^ 

>- 1 — r;k 5-^>->- 1 — r;^^fflvisns. 
gg^Ai*© mm^nx^x^^i&m. (c^e) y^n^j <z> r<g^ 

(Cj_ 6 ) r;kn^^j tbTSl 08*-fc£;* b^i^ Xh^r->, 7°n^k 
^fyya^k 7*^k -fV^b^X sec-^b^r^, ^^Jkt^X 
20 ^yjm^t'^V^tlS. 

tiSA?i0 rgtfe$nxviTfej;Vi^ (c,. 6 ) rn<*)itti <d m 
m (Cl,) T/Wk^^-j ibm w^iwr^^;^^-, x^;^*, 7*0 
tr;i/^^-, 'fy^nwpf*, ttflf*. sec-^;k^^-> tert-^;k^ 

25 tiSA»© rRft£ttTV>T*>«fcH£lft (c^) 

;ki © r<BR (c x _ 6 ) t;^^-*^*— ;uj tbxd M*.fc£y-fe^;k 
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y^/j <r> mm (c^s) 7^;v-*W- ;uy^/j tutu 
;i/T^yj <z> rtejR (c^) 7j^^j/-*m^75/j tim m 

5 i^h^y*M-;V75y> Xh + y*Jtol/75;< ^D5j?+i/*;p 
«^*AgfCD ram^nX^T'bJ;^®® (C,_ 6 ) 7)V*r)V7,)V*~)VT 

10 liSAS^© rgi$nt^T!)j;^i (C^,) y;M^I/-#Jl/^x;V 
r*^>M © r{g^ (c 1 _ 6 ) y;i^;v-#;v#x;i/:**:yj ibtn 

g&«Ai¥© rg^trc^T&J:^^ (d_,) y;pn*i>-;fr;M*x 
;M-*Xi © r&m. (c,. e ) T;i/3^v-*;i/^-;p^-=^'>j tbxn #1 

MSISapcd rg^$nxviT 5 b«J:v^y— (gjK (c x _ 6 ) 7J^Jh*;p 
a^-om-^j © rqE/-- (s» (c a _ 6 ) r;^;p-*;wt^;i/^->j 

20 ^^e>ns. 

s&gASS© r«jft$tiT^Tt>«j;Vii?— ®» (c y;wv-#;w\ v 
^)V**^i <d ri?-i&m (c x _ 6 ) t;^;1/-^;pa^<;i/^^^j 

25 cine. rmk7)V*)V&i . mmrJi^r-JU » r&KTjvJr—M , 
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A'^-r;^=\rvj - fewer )^)V-ti)vn^)v^iy\ », m 

tfAoy>W (0»J, 7y*Sf, ffiJftE^* jyWBPF, a^JSW ; k t* 

kFn+'X 7^./, ADy^b^nrviTfe^v^iR (c^) 

*y -XYAV-fem (c x _ 6 ) 7;w*;k7$a ty-x^-Cs^^'J 

-;i/T^y> c 8 .,^p7M;k igr (c^j r^n^s^ «jr (c^ 

r;i/^F;i/XJV7^r:;i/. fern, (c^) tjI/^jI/TJV^xjk -kfSbfcxxT- 

-ffijR (C x _ 6 ) T)V^)V-^)VA=E^ )V. V-feM. (C,. 6 ) T)V*)\,-13 

)vrx^ ;k t/-x^-c 6 . 14 7»j-;i/-* Ji/A^-f <jf -eii^ n 

15 WCfcJ:W ; *;-XttS?-fift (C,_ a ) 7J^75y ; t^-Xtt 
v ? -C 6 _ X4 TU-;VTS/ ; C 3 _ 8 >-^ U7)V*)V ; AD^Xb^Tt^T 
fc^HSift (Ci.j) 7;m^^;®jR (C^e) TJVa^-y- ; 

i&m (Cx_ 6 ) ttwi^*- ; 4©R (c^,) t^^tji^x^ ; fem 

-5&^L7Afc*»*;WX*E-f^ (flu 2-t!Us?;w*;w/t^;K 3-fcf 
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iiSAf© rjt&S tlT *> <fc l<> C 3 _ 8 is ? U T)\<3r)\< - — ;ki 

© rc 3 _ 8 ->^DT;^;i/-^;i/fc;i/j ti/tft WAtf^D^at:^* 

© rc 3 _ 8 ^^nT;^;i--^;^n;PT5 7j tutu M^fcfv-^ 

«m»A^© r«&$nTVvr*>«fc^ isaijic^^ic***^ abut? 

So 

«m»AS¥<7) r«Jft^nTViTt>«fc^C 6 _ 14 TU-J^4 t ^J CD fC 6 _ 14 

^tSAi© ruHft$nT^Tt>J:^c 7 _ 16 T9;^JW^^J © rc 7 _ 



WO 2004/041266 



PCT/JP2003/014139 



33 

mmMAmo rij|$ nx^x t> * u c j 4 7 U - j^^j <d rc 6 _ 14 y 
5 g^»Ai¥© ra^^tiT^r ! bJ:ViC 7 _ 16 T7;i/+;i/5 i ^-j © rc 7 _ ia 

15 /j © rc 6 _ 14 TU-;i/-*;u#nji/T5yj tuxtt, ^>y-r 
wikm Am<z> r-aik $ nx v>t *> £ c 6 _ x 4 r y — ;p - #;m* - 

20 gm»Aff(D r«&$nTV>T%J;v^y-xte^-c 6 _ 14 7ij— 
^7t*^r;w^-^$/j © / - - c 4 7'J -;H*Mt-r;m 

iiSAio rB^$tiTV>T*>J:ViC 8 _ 14 TU— ;ivUM^;ki © rc 6 

smSASf© r«astiT^Tt)j;ViC 6 _ l4 TU-;v^;w7^-jwj 
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io rc 3 _ 8 ->^DT;^;i/-*;i/3H~;vT^yj , mmm^skftiz&mm^ 

frtr5^ViU7A«*m*;^=i;vj > rc 6 _ 14 TUr-;^^^j , rc 7 _ 
16 75MM^^j , rc 6 _ 14 ru-;i/^j , rc 7 _ 16 77JK;^ 
. *j , rc 6 _ 14 TU-;i^-^;pfc;i/j , rc 7 _ 16 7^;Mr;i/-;*;;M?- 
15 ;ki , rc 6 _ 14 TU-;P-*;i/^nji/75yj , rc,_ 14 TU-;i/-*jpaj? 

rc 6 _ 14 ru— ;ki , rc 6 _ 14 TU-;Px;i^^^r:;H , rc 6 _ 

14 7U-;i'X;i/JiN-;U75./j ssitf r^#^mm^^vj tt, 0>j*.«a 

n^>If 79*W, 4ft*JS^, JMfiJiHK ST^ITO ; h^n^r 
20 ~> ; 7$y ; JifBU;fcWfcSnTl>T*>J:V>te»7;]/^;W ; ifBLfcSm^frl 

;h-C 6 . 14 7'J-^ (MC 6 . 14 7'J-MAD^>Mf, kHQ + y, 75 

y, ADy>^b*n*c^T«>j;Vifia (c x _ 6 ) 7;v^;k ^y-xtt^-fi 
^ (c,_ 6 ) 7^75 7, ; ey-x^> ? -c 6 _ 14 7U-^7$y> c 3 _ 8 
25 «>i7P7;Wk mk (C^e) 7;i^^->, iSIK (C^) 7)ln*is-$) 
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J^Jh^Mt^K V-Hm (C^e) 7)V*)V-X)\,n^)\,, 

c 8 . 8 i/^Dm;K (c^g) 7;i/3*~x fi» (c M ) 7^n^ 
#;M*x;k « (c^e) 7;w*;i^3% « (c^) 7;u=M/x;p 

^ y -x«>?- c 6 _ x 4 t u - ;w\ I; &-i' ifTg^$ nx v^»x %>ck 

tHD+y, 75/, Aa^Wb^tlWTfc^WM (C^) 7)\>*r)V, 

=ey-xu^-is,m. (c x _ 6 ) m^7$/, : Ey-x^-c 6 . 14 7'j 
15 -;j,7^y, c 3 . 8 ^d7;wk fg^ cc^) 7;bn^>, {&m (c,_ 
6 ) r;p3^5/-*^#-;p, (c,. ( ) 7)v*)Vtt, mm (c^) 

(c^e) 7;i/^;u-*;i/A^;K s?— (c,. a ) 7;i/3Mi/-# 

kHD+y, 757, ^S-XUzS-l&ffi. (C x _ 6 ) 7^75/, ^y- 
25 XttS?-C e . l4 7U-JP7S>', C 3 . r >^D7Mjk «R <C X _ 6 ) y;P 

iSiSR (c^e) 7)Vu^-ti)^-)v, mk (C^e) tj^;u^ 
*\ (c x _ 6 ) 7;^^x;v7>f-;k fift (c^e) 7;u*;utji<*- 
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5 ffibfc«ifc£ftTlr>T'b«J:V>4£« (C^e) T^n*^;^ (C x _ 6 ) 7 )V 
n^->-^;i/^-;i/ ; i&m (C^) 7)l*)ltt ; fa®. (C^) 7)V*rJV 
J ; l&ffi. (C a _ 6 ) 7J^MJP*-;P ; ^IBb^X^^Wb^tl 

io ^E-r;^) ; zs-i&m. (c^e) T;u^rju- # ji/A^-r ji/ (^ij, >?^^;v*;v 

^ Rt^i^f d^l^ti^ 1 X & 2 1, l&l>l<4<@09'\^aj|C 

#;w^E-r;k 3 -^)'j)Vtj)vn^ a. 4— tfu^;i/*;wA ; E-i';k 2- 
^ v 5 <@ coem^ & ^n^nmm^mu^Lm \z w u t v> t % £ v * . 

U;K 3-H7x-'j;K 4 -fc*:7:nXL!;k 2 -T>7.U;^i^ffiV^4T. 

C 6 . 14 7 U £ te, #J tf t- h ^ h F □ 7 ^Jlte EfiWW £ la £ . 

25 ;Mp;kl tLTH 0!l;U;£^>^;k 7x^?;K y7xrJMfJK 1 -^h 
37^;M^;k 2-±7^)l>*^)V, 2, 2-^7x-jHm 3-^aiX 
;i^yntf;K 4-7x-Jl'7*5 : Jk 5-7mXJl/^>^jW, 2 - ti^x" >J ;i/ 

*5PJk 3-tf^xxu;i-y^;i/, 4~t7x^ujwfJW &£^m>£>n 
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© rc a _ 14 TU-;i/-c 2 _ 6 7;i/^--;i/j ^uth WAfcZx^y^fc 
5 ens rc 6 _ 14 ru-;w * rc 7 _ 16 7^;M^;ki rc a , 14 7U 

Tt)ckV^i£®T;V^;VX;V^-;V ; iSBUfcXX^WfcSftTViTfcck^;^ 

mmm^frzmtenz ix«2i, i&v>L4^©^DiH i £^-tr ; &/-x 

-HU ^A;^-f ;k 4 - tf'J ^A;i//tt^ ;k 2 - ^xx;io&;w^ 
<;k 3-^xx;u#;w\^-fjMg) ; «t^63l«n* 1 fcv>L 54®<og& 

l&V>b4flc0^rOll^£^tr5&V>Ul 4A 2Stxra3 3it 

55) $f£b<fci (i) 5&V>L14.& »iKli5^H 0 

25 A) #»ft£*at£, (ii) 5ft^Ll OJ|#&#fttt*at£Xtt (iii) 7 

fcn u i o mmmmmmfr *>&m<d i f@co7jc^M^^^viTT^ & 1 Gi©s& 
£#m>s*u a^-efe sit t i^is^Kiv^ns. jwfcttK 



WO 2004/041266 



38 



PCT/JP2003/014139 



(#1, 2-+yjJK 4-+yu;K 5-^>u;k 

5 y;w , -rv+;u^ i-<y*/u/k, 3— rv*/u;k 4-f y 

>>-;k 4 - fc? u $ > trpu;w (#u i-trnu;K 2-tray;k 
3-tfPU;i/) , -<$^i/u;i/ («, l— r$^/u;p> 2— fs^/u;k 

10 -K7*/u;W , tfJ^v 5 -;!, (#u 3-tfuy^n;u, 4 - £ u ys^jw , 
V5 t r»/u;i' (flu 3-^ v^ryy;!") , >r vt+u-yj;i/ (03,. 3--r 
v^-y-vu^) , -r>h*u;v («, i-^>hu;k 2— t>hu;k 3- 

-f >HU;W , 2-^>»/WJ^ Cb] fl-JK (011, 2-^ 

>y [b] 3-^>y [b] 5^x-;i/) , [b] 7^x;p 

15 2-^>^/ [b] 3-^>y [b] uE<o^mm 

(#|, 1 — rs^/ijn;k 2 — fa^/'Jzjk 4 — r ^i/U 
20 Ui?-JW, 4-e^U^njW) , tf/^ l-tr^^>J-;K 2- 

tttt*«£tt, i^(i/\ny>^ ; t Hn^> ; - ho ; 1/7 J ; ±mv 
25 )V*r~)V ; ±t&Vtcmmi£tlT\,>T>b<i:^mffi7)U*~)V ; ±fBLfc«m£*l 
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; -t/— m (c^) r)V^)V-ti)vn^ )V -j-mk (c 
tfU^^M^jv, 2-fxzjw;wwjv, 3-^x~;i/#;wrE-f 

$-x;K ±^VrcWm^flX^Xh^^fStT)^-)W -kiBLfcg&^tiT 

xLT-jMMWtt'OV. )\> j] )in^)m) ic^ej;^ (c^ 
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Jl**ai*;w;t^E-f ;w w, 2 - \> u sw&;u/t^>f ;u 3 - tf u ;w\* 
«i&XAS*o rg^^tiTViTfe^v^T^yj turn -LfEbfcg&^n 

±IBbfe1l*SnTViTt)±^te3R7JW3^r>/^:2^&jl«tl^ l*^»2© 
©tiSTtl^f tiTV^T J; v*y 5 y ^e, *i£ . 

15 5$: R 1 — E — (R 1 tt«jftSS^TbTViT%)J:V^SIIIS*. Ett«f^# 

141 (¥3R, 2£Xtt3 8!H:) ^S&Hf&StS, #£b<te (i) 5&V>b 
14ft ($F^b<«5^Vibl 01) 3r$%tt#|R& Xfc* (ii) 7&V>bl 
25 0 A&$fti%$%flg3jtd* 1 fil07klRiR ; ?*»VJT'T?** 1 ffioas^t 

x-ji/ 2-fi-;k 3 -^x-;u) „ 7U;v (0!U 2-7UJK 3- 

7UJU) , fcfUv^ (0!U 2-t£U>Mk 4-tfU>W , ^ 
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7VV)V 2-?7l/'j;k 4-f7\/'j;K 5-^T\/U^) > **U- 

vvjv 2- y;u, > =tvu;i/ (#k 2-* 

yy;k 3-+;u;k 4-+;u;k 8-^u;w , -ry 

*yu;w (flu i-fv^'jjK 3-fy^)jjk 4— fy*/u;k 5 
5 — fy*yy;w , tr^-;k fc?ys>*-;i, (Ms 2-tfU5^n;k 4- 
tf y s v 5 -;^) , tfpu;p (M. i-tfpg;k 2-tfpyjk 3-tfnu 
;w , -f$^y*u;p (#k i-<^yy;k 2— r^yy;k .4— f 5^ 
yy;w , tf^yu;p (#1, i-tr^yy;K 3-tr^yy;k 4-tr^yy 

10 yy;w 3— r y^Tyu;w . -f y**uvy;u (m. 3— fy^u- 
yu;p) , -t>hu;p 1— r>Ky;k 2— t>hujk 3— f>i*y 
;w > 2-^>y^ryj;K ^>y [b] ^x-;k (#u 2-^>y 

[b] 5Fx-;k 3-^>y [b] , ^>y [b] (^|, 

2-^>y [b] y^-jv, 3-^>y [b] y^n;w fc£jWBv*&n*. 

20 j'-c 1 .,7m-AM^75;-c 1 .,7K;w , Mtag&gAfP 
^^nwTfei^c,.^^^] , c 6 _ 14 tu-;k c,. H 7U 

25 C,.,7M^-A^t^^ ^-C^.r^^-j&^/^-f^AOfC 

(,&&l<vs^ /np^>^, Apy>>fb$nTViT%>«kVic 1 _ 6 r;^ 
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c 6 _ 14 7'J kfe «fc c 6 _ 2 4 7 u - jv - c 2 _ B y £ l«ns 
iiSStUTV^TfeJ;^, ^mim^c^ir?, ilP^^feiiMicIg 

X ^y»yu;p (#n 2-^yi/u;k 4-^7Vu;k 

io ^fc^sm^^^rLTV^Tfe^^y^ziu^T?, yju^i^>s^fc«y;v 
v>£jWBv>e>n*. y;v^v>S£fc«y;v^— i/>s©*cd-c-^-o-, 

© * $g * ttft «f» o fa tre t %> J; ^ . 
is ETf^^ti^x^— y— tbxo r«ift^swbTViT'b«kViy;^i^> 

20 *j o t7)Vr~u>m turn 0!)Afc£C 2 _ 13 y;Hr-lx>» (0!K t* 

><T>-1 — (U>, 5-^3r±>-l — <V» jW8V*S*1, C 2 

^j-y- i — r 4-^>^>-i — fu>. 5 -^\^-tr>- 1 — ri/ 

25 » ;W£bU 0 
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)\>) , t+va, e 6 _ 14 7'j-;ws (#i> 7x^jw tz£ijmiz\s<m^t> 

JMttttfctt, EitTH (i)tt^, Sfctt 

(ii) - (CH 2 ) n^-W 1 - (CH 2 ) m 2 - 

5 (m l 33£Zfim 2 t$- 1 £n^enof3:\,>h3<Dm$k%, WMi-O-. — N (R 2 ) 
-> -S-, -CO-Sfctt-CO-N (R 3 ) R 2 ^ £tfR 3 te^*i^ 

n**^* & « c , _ 6 j;wv«swt) $nsx u— ;W * v 

10 (ii)- (CH 2 ) m'-W 1 - (#f2#ttMf3iPIit«^^f) T^t>*n&X 
it— , 

(iii) -W 1 - (CH 2 ) m 2 - (=&I3^«MI3^I^«^^^T) 
15 m 2 tLTfi 0*&«ia*|f?*U.V>. 

R 2 *5J:tXR 3 ^^tisc l _ 6 T;v^;PSiLT^, x^;w 

-fV^ne;K 'fV^K sec-^JW, tert-^JV, ^> 

#f~> Etum -o-, -ch 2 -o-, -CO-, -CON 

H-, — N (R 2 ) -CH 2 - (R 2 «7jc^m^^fe«c 1 _ 6 T;p^;i'*^, 0 
£L<fct*3^|/£;^f) , -S-CH 2 -tfdi-CH=CH-«L<, 
-0-£fcte-CH 2 -0-Wiri*&<5o 



<t-&% (I* ) , (I) - (ID , (Ha) , (lib) > (III) *s«ktf 
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(IV) fc^V^T, X^JctKY^-en^nx^— 9— S^b, tb 
TWU iiui3b/cET^;*n£X^-lt-<h|?m^ rt^S^UT^T^j: 

-0-> -N-^fc«- S -Ttl^nT^TfeiViSj 

(D - x 1 - w 2 - x 2 - <x ^ «ttf x 2 tt-en^n^^fctttM^f b 

T^tt)«k^C 1 - (l Tjm i l/>a£4, W 2 te-0-, -N (R 4 ) -CO- 
20 N (R 5 ) -S-£, R 4 »«k^R 5 tt*n-?n**« : ?*fcttC 1 _ 6 T;V 

(ii)-W 3 -X 3 -W 4 - (X 3 fi«HMtbT^T ! fej;ViC 1 _ 6 7J^l/> 
W 3 ^«tDCW 4 ii-etl^n-0-, — N (R 4 ) -CO-N (R G ) 
-Sifcfci-S R 4 33 £ R 5 tt JE-ti^nTKSfSlR-? * fc « C t _ 6 7 Jl/*;^ 

25 

x 1 , x 2 ^j;^x 3 ^^n^ rg^^^ruT^Ttjck^Ci.er^^w 
>Sj <d rd.e^Mi/^j iitm *=5-vy, x^i/>> ^aewx 
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m rc 1 _ 6 r;w^U'>Sj <oe&g£bT«u c,. 6 7jtos 

tert-:?5Mk ^>3S>k -Y V^>3Mk *^>^;k ^i/M > C 6 -i 4 

R 4 ^j;rjCR 5 T!^$n^c 1 _ 6 7';V'^;i/Si:bT«, *^;k x^;k 

tf;k -f V:/at?;k -f V^;K sec-^Jk tert-7^;k ^> 

^;k -rv^>^;k *^>^;k ^swkWB^en^. 

10 W 2 tLTtt, -O-^iiW^bt/^ 

^i/>s^^t") tw^ix, #^-x 2 -o- (xHi^-a-^^fe^e^ 

20 fnW£bv>. 

j:d^wk:», x^^«xaT^$ns^^-i^— turn 

(iD-X^O- (XM43!g'&¥*fctt«»3ISr^UTUT%>J:ViC 1 _ 6 TJl/^ 
25 (iii)-N (R 4 ) -X 3 -0- (X 3 LTViTfc<k^C x-eTJMr 

k>«£, R 4 ^7jc^^^fc»c 1 _ 6 r;i/= 4 r;ws^^T) , 

(iv)-S-X 3 -0- (X 3 «SmS^^bTViT : fe«fcV^C 1 _ 6 TJ^b>^^ 
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(v) -N (R 4 ) -X 3 - (X 8 tt«iA3£**OTViTfe«fc^C 1 _ 6 TJW^l/>S 

(vi) -CO-N (R 5 ) - (RSWmm¥%tcfcC 1 - fS 7;V*)Vm&7K'r) > 

(vii) -X 3 -S-. (X 3 ««JI»^WbTViTt)^^C 1 _ 6 r;l/^rW>«^ 
5 -T) , 

(viii) -S-X 3 -S- (X 3 f*S^^LTViT ! bcJ:^C 1 _ 6 T;V^l/>« 

Ytim _ W s_ Y i- ( Y 1 t T^T =b i; ^ C j _ 6 7JV^ 

10 U>&*. W 5 (l^^, -O-, — N (R 6 ) -CO-N (R 7 ) -^fc 
« - S - £ , R 6 J: tKR 7 te^tl^i^IC^ £ U C , _ 6 7 

6 y;M^>& £LTte, x^>> yatfi/>, ^ 

15 y^vy, s\**suyiim^t>n, tzfrx%*^uy. x^p>, t'dhi/x 

R 6 *5j;tXR 7 ^$n§c 1 _ 6 T;^;i/St uttt, ?wk x^;k :/d 
tf;K -ryyptr;K -cvt^jk sec-y?;i/> tert-y^;K 

#tcYtbT«, (i)mmm^mhx^T%^c^ 6 7Ji^uym^rcu 

(ii)-O-Y 1 - (Y 1 «MmS^L/TV^T 5 bcl;^C 1 _ 6 T;l/^W'>SS:^ 
T) ^$f*L<, ^-et>gmS^bT.^T ! fe>J:ViC 1 _ 6 T;l/^k>S (#J, 

(I) . (II) , (II a) , (lib) *$«ktf (IV) \Z&^T. -Y- 

-f 
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ik&W (I-l) , (1-2) , (1-4) , (la) , (lb) , (IVa) , (IVb) , 
5 (C) (D) fC&V>T, ^R««mS*^TbT^Tt)ct^^xnl/>S^ 

10 it&Ql (I-D , (1-2) , (1-3) (1-4) fc&^T, Rat^tl5 

(^, ^^;k x^;k -?u\i)V) , c^Tivn^rism (m, *h*->, 

ih^-X yn^'» t^ 0 
15 -fl^tt (lb) Cl&ViT, ^S^«m»S:^bTViTfeJ;V^>if>^^^'r o 

(lb) fc&^T, Zfe4®<Dm^frZMtfl?*nZ>m%:JK'?, ZTi 
20 Sn^itUTil 

(1) -C (R 8 ) (R 8> ) -O-, -CO-, -N (R 8 ") - (R 8 , 

- S 4 OOI^ tl§f, 

(2) 




-C (R 8 ) (R 8 ) -O-, -CO-, — N (R 8 ") - (R\ 
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(1) - (CH 2 ) 4 -, 

(2) -O- (CH 2 ) 3 -, 
5 (3) 




10 fc£WBH5ft4&. 

R 8 , R 8 '*J:tJfR 8, '"e^$nsC 1 _ a TJl/^Jl/^tLT^ MfBR 6 ib 

(I-l) , (Ha) , (lib) , (C) $3«fctf (D) fccfclAT, MAteB 
Yfcl^ (II) *5«ktf (III) fcfe^T, mP ^Z-ZSit^® (Ha) fc^tt* 

^L70^D7^>, (2) ^>i£>3j|> ±7^l/>^a£<D^^c6 
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m%C Sfc^V 7 <Di/2 U 7)1% L < flBVs £>n&. 

2iXtt3i^) 0tt*3& (i) 5^U4I, £?£K&5& 
5 ViL-1 OS, i:D^^b<«5Sfc«6M©^S^ : ft^^ (ii) 5&V*Ll 

o %#3?WM&mm&rzte (iii) 7j^^ui oiMii^Mv^n 

JLIE r5&V>Ul4S (l?St<»5^Ll0l) it 

io ^>y [b] y^>, ^>x-rs^/-ji/, ^>;c*-3fU-y— ;k ^>7f7 

y-;k V^TV-JK t7h [2, 3-b] ^^Jt>, Hn-JK 

-f>F-;k -f y-f ih- <>^y-;k :/u>, 4H-*/u>? 
15 ^-yu>, $/>yjx #;ww-;k /i-amux yac^->hu>?>, 

7^'J>?>, 7xt-7>, ?7^->lK -f Vf77-iK 7^^^7^>, -f 

~)vtz£(Di%mm®M : m.* xtacmsosi ($?£L<te#si) a*ifcv*MMR 

20 nfcif^fflv^n^. 

a^yj>, tr^yu> ? >> tr^yux twj$»% tr^-^>, ^v^u 
^*^*u>, s^^u-y-;^ t^7i/u>, wvwvz'. 
Y u xyu ^f7 i /-;^f^#^f^t^§. 
25 ±f2 r7^iibioitiMj tbttt w^Ltf, ***us>>* 7- 
Tiftfv-^D [2. 2. ii ^7?>mm\i €>n^<, 
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5 it&m (II) &<ktf (Ila) fC&^T, IQ^J-Y-COOH^fc^e 
(lib) iC^3^T, mB««^S^UXViTfecfcVi5 75;t^L7M0? 

is ^B7r^n^5^^b7M^<hbTtt, ^M^^fc, mm 

{fr&tJ (II a) (lib) \Z^X, 



20 
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5 tiW&V^o 

io ik&m (iv) &&zs (iva) c&wr, ^P 3 «^>if>s«-r^e^a 
fc<&*9 (i-2) (nb) fcfev^r, its m^y^ym&^T&mWk 

20 ^;m^m-*-> (flu ^>>?;^^-» 7&^ii«n?)«m»*w*L< ; se> 
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R^ibxfciu 0»j;U£> Any» (0iJ, ^st, mm) , ^ha, * 

15 ;P) „ kKD^-C,_,7m (09, kHn+^m hKn^>x5P 
;io , *^+>' - C ,_ 4 7 w-a;p^75 / - C ^.TW <H; 

20 iJ7^D^h^» ] , c 6 . 14 7'J-JV 7xr:;w , C 6 „ U 7'J- 

5*0 \ *;i^;k ->77, kHD*->, c x . 6 7W^ (flu 
s C 1 _ J 7;i/n^v'-*M-;i/ (flu ^h^i/^;i/^-;p, 
;u*Kx;i,) , suwt^jk ty-CL^w-^w;!/ (09, y^ 

(09, s>*3^;&;WT ; E-f;k $?x^;p*;wtt-f;w . c 8 _ 8 $/#a7-;v3 1 

;u (0?u ~>^n^v-;u) *6»U5»*6a«n5 i&^l zmvw&M^ 
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Cj_ fl 7;Wk Any^b^ftTViTfcJ^Cj.eT;^^, C 6 _ 14 T'J 
W L T T *> «fc V 17 a: ~ * U V^o 

io fift-zb. 

(ii)- (CH 2 ) n^-W 1 - (CH 2 ) m 2 - (m^^^mn^fflO 
}£V*L3©^$c£, W l «-0-, -N (R 2 ) - S -CO-£&« 
-CO-N (R 3 ) R 2 ^iCKR 3 «^n^ r n7jc^M- : P*fettC 1 _ 6 T;i/ 
15 T^StlSX^-D-^t L < , 

(ii) - (CH 2 ) n^-W 1 - <&83#«ffitB£|I5*«£3£T) l?^$tl^X 
^— fr— > 

(iii) -W 1 - <CH 2 ) m 2 - (#8B#ttS6flBfcrait«i&^-r) t^^tlS 
20 ;*^-+J— fcgtfS&fcJfSibV*. 

^-&^> -O-, -CH 2 -0-, -CO-, -CON 
H-, -N (CH 3 ) CH 2 -, -S-CH 2 -£fcte-C = C-/&W2;bV>. 

E'ti^tlSX^- y— tbTJi> - S o 2 -ch 2 -ch 2 -n 
(R 2 )-CH 8 -, -0-CH(CH 3 )-CH 2 -N(R 2 )-CH 2 -, -CH(P 
25 h)-CH 2 -N(R 2 )-CH 2 -, - C H (P y r ) - C H 2 -N (R 2 ) - CH 2 
-CH(CH 2 -Pyr)-N(R 2 )-CH 2 -> - CH 2 -N (P h) - CH 2 -> 
-CH 2 -N(CH 2 -P h)-CH 2 -> -N(CH 2 -CH 2 -CN)-CH 2 -, 
-N(CH 2 -CH 2 - Imd)-CH 2 - (R a te**jr?£&«C ,. 6 7;V 
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E ! ^$tl5^^-1j-tLTH -O-, -CH 2 -0- -C 

O-, -CONH-, -N (R 2 ) CH 2 -, -S-CH 2 - -C = C-, - 
5 (CH 2 ) 2 - -(CH 2 ) 2 0-. -(CH 2 ) 3 0-, -C(=CH 2 )- — N(R 
2 )-, -CH. 2 -N(R 2 )- -CH 2 -N(R 2 )-CH 2 -, -S0 2 -CH 2 
-CH 2 -N(R 2 )-CH 2 -, -0-CH(CH 3 )-CH 2 -N(R 2 )-CH 2 -, 
-CH(Ph)-CH 2 -N(R 2 )-CH 2 - - CH (P y r ) - CH 2 - N (R 2 ) 
-CH 2 - -CH(CH 2 -Py r)-N(R 2 )-CH 2 -, -CH 2 -N(Ph) 
10 -CH 2 -, -CH 2 -N(CH 2 -P h)-CH 2 -, -N(CH 2 -CH 2 -C 
N)-CH 2 - — N(CH 2 — CH 2 — Imd) — CH 2 — (R 2 «7K^MT^ 

15 it&m (i-2) t&^r, is i ^:R n -E ! - m^m^tmrnm^ 




20 

(lib) iz&^x. lc(i-Y-cooHSmi:$e.f:tti$&t 

25 te. ^R«1^13TO§. 
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10 



15 



20 



, (A) (B) fc&V^T, ^EfetK«|g£*rbTV>T 
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•Jvx -rs^/'Jx tf^/u^x tr^vux t*f^7y-;K 




15 ins, j\u^f>m^ m, mmm=F) ^^w\uyy\t^nx^x%^ 

20 

tt>&® (D) fc&l^T, J«-0-, -S-, -CH 2 -^li-NR 12 - 

( r 1 2 te7kmm*&fcte c x _ 6 &^-r 0 

V^DfcfJk :/rfJk -fV^Jk sec-^^k tert-^;K ^>^;k -f 
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Ktt»'&#*fc«c 1 >s7;i/^w>ssjs-r.. 

KT?^^n^C a _ 3 T;V^V>S^bT«> ,*^l>>, X9=»» ^Pk'l/ 
5 KtLTH ^?ifc}i^fl/>*WJL,^ t 



* «xm*g£ e ^-r . 

10 flS^«3fiA 




te&W£bV>„ £©*^©S*A©|t»X£bT», (i)AD^r>If, (ii) 

15 Cl.twms (0>J> ;*3=-;k x^;k y'u^jv) . (iii)c 1 _ 6 T;U3^-> 

, (v)C 9 _ l4 7U-W->S £fcfci(vi)C 7 _ 
py>If («, 7^3RK^ m^JH^> JURIST) jW£LV*. 
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(lib) ^Vi-ci*> x^$n§7^- y— ^tMSfbT^t 

^tTViT%J:ViC 1 . 6 7^W>^ — N (R 6 ) — Y 1 — (R 6 «^K^ 

5 U>m&m~?) > -O-Y 1 - (Y 1 atiS$tLWT%«J;^C 1 . 9 7^ 
V>&&m?) Sfcte-S-Y 1 - (Y 1 ««^S^bTViTt>J:^C 1 _ e T 

;p^k>s^-r) 7? ; mB& steals 7 m<Dfcmm-v&z>m&i)m&v^o 

20 fflftZVte. 

MR£ Lilt C ! •_ 6 7)\>u ^ v'S'fLT^T b£^y^~U >&tfi&& V 

(IVb) fc^ViTtt> gtS 1 *^ St: R^-E 2 - (R xl fci«g|^£ 
~> -CH r O-> -CO-, -CONH-, -N (R 2 ) ~CH 2 - (R 2 
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Return Apy>iCT> nhp, Suv**^, Any>fb$nxviT 

5 ;P^-*;Vzi?r;i/75 y - c ^jTi^JK ApycWbSftT^Tfej^c 
a _ 6 y;i/p^->, c 6 _ X4 TU~;k c 6 _ a4 TU-;i/^~>*50:^c 7 _ 16 T^ 

>^;wt*^ta^7? , ;pa6 (ffti<tt7x-;w», tutted > 

10 Cj.sTJWK AP^>'ft;^nT^T'bJ:^C 1 _ e T;l/P^r->, C 6 . 14 7U 
15 

fc&m (C) K43V>T«, 8B#*36S; 
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T> ^AODemS^(i)Aad-*>!M^ (ii)C x _ 6 T;^;i/S. <iii)C,_ 8 y 

5 frn*>>m. (iv)Apy>js : ?* < fc^c 1 _ 6 TJW^;v^5awns«ft»*^r 

C 7 _ , 5 y ?)V*)Vtt 5>»T, 3iiR <DWWsM&/\ aV>m¥H& 

io K&m (i-i) fc^v^x, p^j:^Qtt-en-6nsai*swLT^T'b«j: 
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5 

»A##UWTfc£V»Mfe*£:L'Tfck (1) AP^>If (#U 7*/* 
■F?, «*1S J ?> lyttum . (2) C,. 6 7J^J« («, ^fJl/feH©C 
1 . 3 7^JVX) , (3) C 1 _ 6 7;Vn^r>'S (#K ;* h^&^OC^sT 
;V3+^S) , (4) An^>B? (#!K , Cj^T 

10 ^fM£©Ci.,7;WW ^diC 1 . 6 7;p3^y (09, ^ 

(«, 7x^M) , (5) C 6 . 14 7'J-M^^S (08, 7x7^^1) 
(6) C 7 . 16 75WJm>'l (0»J> ^>$^^~>^ 7i3 

15 £uvi 0 ^m*©fc«> ^ii^t3fi-c*5. 

lR^UT^T%il/«$tbTH AO^>Kf (03, ^yJUBf, 

20 Xatr^^nax^— tl— <hLTtt> SHCTI?$l^. 

(1-2) fc^UT, ^>t'>l^ft5tftSttTtl 5£: R 1 

25 fiS^SU^. 
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fei^c.^r^^yi, ADy>gfW, -7^^, nail, 

mmm&m An \z&^T®m u /c«m^ nx v*x %> v> c , _ 6 ? ; w$z 
is ^>--c 1 _ 6 T;u^;p-*;i/jH~;i'T^y-c 1 _ 6 Tji/^;v Xuvtf* 

□ ] , C B _ 14 7U— JW (#J> y^~M , C 6 . 14 7'J-Wy 
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;i/T^y^^;W , AD^^b^tlTViTfe^ViCi-gT^n^^, c 6 _ 14 

E'tlTlt -O- ,-CH 2 -0- -CO-, -CONH- 

-N (CH 3 ) CH 2 -, -S-CH 2 - -C = C-, -(CH 2 ) 2 - - (C 
H 2 ) 2 0-, -(CH 2 ) 3 0-, -C (=CH 2 )~, — N(R 2 ) — % -CH 2 -N 

10 (R 2 ) — , -CH 2 -N(R 2 )-CH 2 -, -S0 2 -CH 2 -CH 2 -N(R 2 )- 
CH 2 -, -0-CH(CH,)-CH 2 -N(R 2 )-CH 2 - -CH(Ph)-C 
H 2 -N(R 2 )-CH 2 -> -CH(Pyr)-CH 2 -N(R 2 )-CH 2 - -C 
H(CH 2 -Py r)-N(R 2 )-CH 2 - - CH 2 -N(P h) - CH 2 -> -C 
H 2 -N(CH 2 -Ph)-CH 2 - -N(CH 2 -CH 2 -CN)-CH 2 -, - 

15 N(CH 2 -CH 2 - Imd)-CH 2 - (R 2 «7R^m^*fe«C X _ 6 T;^ 
PhK7i^H&, Py r tehTo U i^l'X^ Imd^2^/ 

tr u bi> 0 




bV>. 
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5 ;*h=^X Ih^'X /D^^-» 35tfiPSU< ;AD^>gf(^St 

(1-2) Oft#:«tbTH 

< ; 

is ;^;u-*;i/^jwT^y-c 1 _ 6 TJi'4 i ;K Any>m£nwTfej;^c 

20 E^tt^. -0-> -CH 2 -0-, -CO-, -CONH-, — N (CH 
3 ) CH 2 -> -S-CH 2 -t&S-C = C--^ 

at s 1 « s s c x _ 6 t;i^;i^tsm s nx % <£ < , 




25 T\ 
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tt&m (i-2) k*5v>t«* '<>>v>m*GT2>wm&iP. ^-.r 11 - 

5 ^OE z T^$n^X^-it- ifi- (CH 2 ) n^-W 1 - (CH 

2 ) m 2 - (m 1 *3J:^m 2 «-€-tl^n0 75:^L3©^it : &> WM4-0-, - 
N (R 2 ) -S-, -CO-^di-CO-N (R 3 ) R z &£ZfR 

(1-2) a, £?£L<«, ^ 




(I-2A) 



mistier £rcfcmt&$nwT ! bj;^5Pi/>^ ss ,a «g^$tiT^T 
ct v> c ,_ s mmzrtT v>t t> j; ^ c t _« Tfr^* ->m&&w\ a 
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T s b«fcV5c,_,T;w3^>'ai*«krXApy>is^ matins 2^01^1$ 

15 ^f*C,_ 6 7;U3^S (Ms *h*~>, Ih^X 7utf*zs) 

4k&m (I-2A) IZ&^T, R^^fi^nT^TfecfcUC^JWH, 

Yb^* (I-2A) C*HT, gp^jt^: 
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5 (1-3) fc£^T> ^Mttg^S&^TbTViT*>J:V^>if>5g€: 

iNT^2tl5 5lS^li:bTtt £$Ht/jR-?£Wc, SURER*, 

v^T%cfcVic 7 _ 16 T9;^;v^^ (flu CLeJM^ti^nt^t 
«fc v> c 7 _ i 6 x & l 

(i-3) k&ut, gumma 
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hj 7 )V*u ) , ««i$nTViT*>«ttiC 1 _ 6 r;un^-> c x _ 
) , c;_ 6 T;i/3^->-^;vfc;v (#u tert-^h^5>^;v^-;p) £ 

ax . ox cxx c&~* ox 

fc£«9 (1-4) KL&V^T, 8iS 2 te, ^:R 13 -E'- (fB^-«|&fBtI^ 

25 wmmAm^m&ti&mmmtfm^znz^ ^^T?t>«raabfc rg&$n 
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. 6 T)l*)lMi #W£b<, mz (1) /\u?>m?WU * 

l^:^L3fflOfB8l**^rbTViTt>«fcViC a _ 14 TU— (M> 

7xn;w (Rc M4 ru-;w««iBSiiJ > WJc«a«isnTViTt>«fc<, 

tf£n£. ) ;35«ktf (2) xx^;wb$nTV>TfcJ;^#;i^*>';i' 
10 #;i/7K^>;i/) -cg^nT^T^i^c j.eTMM (#k *3MK x^ 

15 T ! feJ;^C 3 . 10 >'^P7^<b-> (#k ~>#p:/p^>, ^p^fX 5^p 

R i3 tLm (i) Aoyyff^, yym. mm. ^m, sum), a 

20 , C M y^D7JWH W* y^D^^P) &a^IH!n51ft 

So ) ; :fe«fctf (2) XXrM^nT^Tt)J;V^M*y;i/ (0»J> 

25 ^s>;w T««istiTViTfeJ:ViC 1 _ 6 7;^;uai (flu x^;k y 

Ptf;K y^ptr;^<i:coc 1 _ 3 7;^;i^S) j^sawrna i&v>L2<@© 
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10 (0 

(ii) - (CH 2 ) n^-W 1 - (CH 2 ) m 2 - 

(iii) -N (R 1 4 ) - (CH 2 ) m 2 - (R 14 «**M^£fc«C X _ 6 7;M^ 

(iv) -S- (CH 2 ) m 2 - (m 2 U0f£^l,3(Dm%it*7*'t) ft£rt*$?;£b<, 

20 (i)-N (R l4 ) - (CH 2 ) m 2 - (R 14 «7K^M^*fc«C ,.,7^1^ 
£\ m 2 «0^;Vib3O^^^:-r) , 

(ii)-S- (CH 2 ) m 2 - (m 2 te0 3 c«$c£^r) &£;W;£UHo 

25 R^T^^tisc^eT^^^LT^, x^;k yptf;i/, < 

y^otf;k <y^;k sec-^;w tert-y*^;k ^>?Mk -r 
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E l tlTH — N (R 1 4 ) - (CH 2 ) m 2 -i;fcte-S- (CH 2 ) m 2 
T) 75>W*b<, &^Tfc-N (R 1 4 ) - (CH 2 ) m 2 -7W£LV>. 

5 Rattm tk^js^, /\a^>m^(m, y^m. mm. jut* avm). 
* t^v-, ih^>, yn#=^» am^.\y< ; 7kmwi?£tc\z/\uif 

flS^«J (1-4) $?*L<tt, 5£ 




(I-4A) 



(5£<K E ,a tt-N(R U )-CH 2 -, -CH(R")-0-^fe«-CH(R 22 )-CH r (R 14 & «fcCX R» fc % 

15 ;i/S*fe»smsnx^"rfeJ:v^c IH ,T;v^;i/**^-r*\ R 20 s.tKR 21 «^ 

R 22 ^$n^C,_ 6 7W«itTH tutB R u i LT^Lfcfe©*W 

20 mm* zvm)* c,_ t T;i/^a (#k ^^;k x^;k ?n\d)V) * 

$fc»C H 7;^+'>S ;*h^~X IK^v', ^p^^-» £^-To t 
R 20 £fcteR 2, -t^2tl£ rfi^m^T^iViCH^'J-^Sj 
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t^p^^36 (#K ^ xf^» , Cs.jv'^njMJH (0!K 

^p/\^->;i/) fc£rt*&jg«ttS l&V>U3«©«ifca£€^LTVvrt><fc^ 

T*>«fcV>C,_ 10 >'#n7;i/dr> (#K >^n:/p^>\ 5>^P!7», >^P 
20 7*;*) 

(R)-4-[(2,3-v?t HP-lH-r>f ? >-l-TJW^v]^>-t?>^PA>^ 

25 4-[[3-[(2,3-^bHP-iH-r>5 i >-i-r;w^>']p'xr:;i/]j>c h^->]^> 

-t?>;fp/1>^ (H^J13 6) ; 

3-[4-[(2" , 6" - v^ ? ;P t*7 xz;|/-3-f ^ h^'>]-2-7 JVtO 7 i^V] ^ 
u¥*>m 2 0 5 ) ; 
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3- [4- [ [4- [ [4, 5-^ t F D -T 7 V CI , 2-d] [1 , 3] =5~T >/-)l-2--( )V (7*U \L)V) 7 

$y]^^;W^>> ? ;H^-+^]7x^i;H7 p Ptf^->m (»J2 2 3) ; 

3- [4- [ [4- (2, 6-i> ^)V^> *J)V) ^ > *JM t^>>]7x njV] 7°Urt>WL 
(SH»J2 5 3) ; 

5 3- {4- [ (4- { H V V P tf ;K4- 7 jc ~ )V- 1 , 3-^ 7 V- J1/-2— f ;P) 7 5 / ] 5P 
;W ^ >^V) t^y] 7 xZJH (Ki^ll 2 5 9 ) ; 

Jl/)7 , 0/^H (^»J3 12) ; 

3- (4- ( (4- ( > *J)\,7 ^ j ) * 9 1 ; v) ^ > s?;w ^ ^) 7 ;c~;i,) a 
10 3 : 

3-(4-((4-(((2~f 5-a] tf »J ^>-Z--i {7 a^-)l>)7 =z J) * 

^)V) ^ >> > ;v) ^ 7 x ^ u k >m (nmm 334) ,• 

3- (2- (4- ((3-7x^m> i>)V) v-) ^ x - ;w x^;w -1.2, 

7 (4H) > (###| 2 13). 

15 

£<bK, #5B?Te^Sn*fl^»£:l/T«» §12 0 0 2-2 6 545 7 
*§\ #HI 2 0 0 2-2 1 2 1 7 1§, 4#H§ 2 0 0 1-2 2 6 3 5 0^ &m 2 
0 0 1-1 9 9 9 7 1^, 2 0 0 0- 1 9 8 7 7 2^, 2 0 0 0-8 
0 0 8 6^, 2 0 0 0- 3 4 2 6 6^, 09-323983 4# 

20 i§¥0 8-31106 5^l3L£\Z&M<Dfa&®&m^ : bZh<bT?%rZ> B 

mmmmiKDm.. mmm.t<D^ istx^ttTs/^t© 

A*<lf07 > ^*U*JR*: *JVyl7At, -?if*^V2*m. A'J^AM©7 
— JU7S>, i/^n^->Ji/7a>, >?->^n^->ji/75 >, N, n' -s> 
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bxit mju*m&, mm, mm. u>n<»t©*««*wf e>n§. 

7tjh, sen, 7W>t, ^x>m, u 

)v% v ±m&mm. ^jvv-^a*^ ^^v^ai^ ^y^Aawso ^© 

y#)iM. y?)im. ->^m, m&m, ^x>^, ^a^^ 

*5mo>fc&m (r ) , en , (i-i) , (i-2) , 
(i -2 a) , it&m d-3) , ft-a-ti d-4) , K&m (1-4 

A) , fc&m (la), ^4*f (lb), (II) , <fr&4& (II a) , it 

&m (nb) , it^m (in) , <b-^#j (iv) , it^m uva) , uv 

20 b) , (A) , {£&m (B) , (C) » flsG* (D) &ft\**r<D 

m. (&rf, *jm<»tt&m (i) i^sa*r«#^*t»«5) ^0^7^11 
(r) fc*ift-r*^<», -?-&t>t>mmmzm{& stg, ^k^^^^^l 

T#589!©fc^*fc£fb1-5fls-&4k ft mtc <fc QfiaykfrM&&mz. bT*n 

25 W<Dfc&® (I) fc2Mfrr*4'fr&4fcSfV>3. 

#3&93<B<(fr&4& (I) ®^DK7»^ilTB, (I) ©7 

^ (I) ©t== y*#x-f n-tt-y-f ;wb, r^x;Wb, ^>^;ut$ y 
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fc;wb, (5-^^;i/-2-^v- 1. 3— wvi/>-4— f;w ^ 

(i) ©7jcm»^T->;wb, T)i*Mk, v>m<t, &vmiki*nrz.i\&® 
5 (0y*.fc£, *$mv>4k&W (i) ©zk&gatr-fe^Wb, h-r;wb, :/ 
PAV-r;wb^ tr/to-f jwb% x^~>xjwb. 77UJWb, 7^x;wb, -J* 
^)i7s. j *?-)v*i)Vtf~)Viktznr£fc&M&) ; ( i ) 

(i) ©^^^g^x^xx^Wb, 7jL-;i/xx^-;Wb, *;1/tH=¥-> 
io ^f;HXf;Mt S^^UTS/^JVxxxJW^ tfncKJW-^S/;*^- 
;i/xx^;Wb, x h+v'^M^^^x^l/xxrJWL ^us^vxx 

5^Wb> (5-^^;V—2-^V- 1, 3-v?^yi»-4— ()V) 

;vx7r;wis» ^^p^^^t^^^^^x^x^x^rM, ^^;pt 

15 Jltf^is&tf^^JW X^JK tert-^JP^af©C 1 _ 6 7JWP3£TX^T- 

^^n^mmcoih^ (i) »6Sit5i:t^t«. 

7kmm<Dft&® (i) ©ynK7>^H jOI«j£ i 9 9 o ^fij 

*ift<OW5i8j «7#4H?«»H 6 3K*>6> 1 9 8HK:fB<ft£ttTV>S«J;'5;k£ 
20 SW*frT?2|s:5§^©ft^«ft (I) fc^b^SfcCDT&oTfcekV*. 

*mw<o4k&W ( I - 1 ) , (1-2) ^fb^-ti (1-3) *«fctfft 

(1-4) ©SBftftK:ov>T«Tteafc'**. 

25 &35, *$m<Dlt&m (I -2 A) *5cktWfc;-&#» (I -4 A) tt, -^tl^tl 
fb-&#/ (1-2) &&XPfcpm (1-4) t^llUTlM^ut^T^i.. 
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(k&Vll (V) , (VI) ; (VII) 33£tf (VIII) terfrSRSftWSfc©*^ 
10 ^^tfeT?^2> 0 

SJfcS; i 

©cv.. - — ©c Voh — ©: v- 

(VII) (VI) (V) 




(vi) «, (V) ©*;P^;PSSJS7nf-5c<htcj:0Stiif 
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&mmfe, mz-te&mymfcwm, ^mymmi^mmcom^ (v> 

5 ;k ^>^&ii, T;i/^;^^>^^7t«v?^^>o«-a-. (v) l 

-T XlKD^l^b^ (V) 1 ^MzttVxm 1 fcULift 1 0 b 

geYbe^(iv), ^*-x«/^;k 7*—a;VlbU£<DmWitSi£t)m^*>n%o 
15 ftfc&©«JMttfls£*3 (V) ltJH^bTlKS^LISjlOOOl^ jf 

l-^n/V-JK 2-yD/1/-JK \exi-'7?-)V7)Vn—)\rl3.E<07)Vn 
-Jim. yxfJl/X-rJl/, s^f yr/nfc!;px— y7i-;i/X-fJk 
25 f h7hHD77X l,4-^^-tf>, h^yX^y&i'OX-rJl/ 
& ^Xf>, h;kx>, S^O'vfr-frX ^*1t>&£c9^<b7.Rffi^ N, N- 
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fczifis mmimmts^vmi o omm, &&v<}*mimmte^vms o 

<k&W (vii) CsS*, l«JMS£^t:i tt&m (vi) ©tKn^ 

10 L-e^^n^> r«^j tLTK> wLttvm* mm, 3km, 3#*fc£ 

b u ^ n a * & >7,;VtJn - )VOr*r E (Dj\ u >? >ih 2 nx^ x h v> c 1 _ 6 

j}n - )v** Etmvf c . r«jis§w it v>t «t c 6 _ 1 0 y 
15 u-;i.x;u^zi;p^->sj tbm x^i^^c^x 

a>£jl&ti5giS|g£ l s^^LT^Tfccfc^ix;!^;^-;^^ 

H8Mfc;y'>, HJtfc>J>, EJWbU>, HJIfcU>&£©ADy>tey >gi, 
te-S-ti (vi) i^n:^bTAP^>^^o. its^mz o^k $f£ 
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^JV75>, hUyPtf^X^X HJ7fJI/75>, N-XfJl/y-fV/Dt: 

;pt^>, i/^D^y^^wsx 4-i?*^;KF5y bri)5», n,n- 

5 >i^i* fc-£$J (VI) l^K^LT 

10 xJk V:/Dfcf;i/X— -rJk i^^XJl/X— 5^Jk fh7tl<n77X 
l,4-^^it>, 1,2-5?^ h^v-X^>fcJ:^CDX-^;^, n, n-s?* ^w^v 

&£©7$F8t ^QD^^X ^DP^A, M-fblfc*, U-^OP 

15 £F£LVi. 

Mj»ra«iisr;& i o #&v* i 2 mm. 0^v<umi o hm 5 

20 7Mx;v^-^i/S, §f btv^Tt) J: c 6 _! o 7 U -JVx;v*x;vt* 
i/S©«^ x;i/^x;wb£U£UTte, ^J#tte^>;*;i/*x;i/fo££>A 

x > x;i/7jsx;i/^ E<d a a y >{fc c 6 _ x 0 7 u -;i/X x;p& £#3* wr & n 
So (vi) i^MzttVTX)Vft—)MkM&1fcite^ls%0 2 o^;K » 

25 *U<tt»l&lsb*91 O^WflHS. 

CI <0 «fc -5 tbt teE J&tfmfx T * KB. «3 4$ l£PS5£ $ n& V^t , #| x «^ > 



WO 2004/041266 



PCT/JP2003/014139 



80 

l,4-5?*^>, 1,2-$?^ h^>X^>&£;*©X— tJHB, ^DD^^>, 

;pt^>> >/^D^^^^^7$x 4->>*^)i>y=is trus», n;n- 

«v'7A, 0fflfc*c*:J-MJtfA* 1H*?-M;#A» Mr 

£#*tfsn*. (vi) 1 ^&;Kc^f lx^S^^j 1 
mffl-T?&z>o Rmmffitmigffi- 3 o&v>uai 5 or, #t:L<tt«j-2 0 

(IX) CsS^ R^^am^&WbTViTfe^Vi^fcTK^^^ 

&ju x^mmm^$>^vmnm^<Dm^. it-^m (vm 

20 (VIII) t**a»©#«ETT?»#-r5Clfcte«3:D»3fi-rSJia:3&JT^*. 

R 15 T^sn& r«^^#UTViT>b«fcv^ft:7K*aij turn ±M 

TiriTfei^jR (c 2 _ 6 ) t;1/^x;h , rflHft$nTViTt>-«k^fli» (c 
2 _ 6 ) 7;u*x;vj , rft^$tiTiiTfe«t^i^ (c 2 _ 6 ) t;^x;pj , 
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^□^\^r->JU>?^5 v ;l/TS>, 4-S?;*3\)K7Sy t£U>?>\ N,N-~?;*3MK7X 

«T;P:3^H£&£#*#if &n*. inetS(i« (ix) i*;uic*f 

20 ^UT^EjBAsjifT-rsiSD^teiis^^n^vi^ w^t«^^y~;K x^/ 
m. ^>if>, hJi/x>. ->^d^\^>, ^ E(Dmt7^m, n,n- 

25 ^^MM75h\ N,N-^^^7-irh75 h\ ^if*^*** U y 
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n e> (om&mt&fc mm * v ^. 

RjSW^teSIf IS 1 0 U#U 2 Bm 0£ b < 2 0 #&V> Vm 6 

^-&#/ (IX) tt, Xa«iHffe§^ttigHf0^ ffc-&#J (VI) t 
ft;i%-#> (VIII) <hSrmMlc«i;t)Bj7jc^JO#^TTi®-S-r^Ci:fcJ;t?TfeM3t 

15 Vi 0 Jin6BI*«fcWi«tt, (VIII) l*;Pfc#bTil&0. l-lO^r 

25 SJWffiJfcHifir 3 0 #~ 2 4 RrW, »tl<S30^ 5 B^T 5 * <5. 

m.mfcmnzo~2 o ot:, ^b<iio~i5ora§. 

-fb-gr^ (IX) fct, Xaj&nttasiK^©*^ -fk-^ti (VI) tik&M (Viii) t 
S3tlRf& (->>irVX (Synthesis) ,19 8 1^, 1-2 71) £fiJ/Bb 
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^KJSte, ik&W (viii) tikfrM (VI) <h£> TW%)Vtf>WLiftt)Vs 
7W%)l>tf>Wi*J-1V'7u}Z)V, 1,1* -{7^V%)Vi£~)V)W^)>>>l3L 

(VI) ©&ffl«teu tt&m (VIII) H£;HC*fU m&V^L^S^ 

^nik&M (vin) i^hc^u Jd&ifeviLjKrs*^, $F*o<»#?iifc^ 

tlx «Rj^^3ifT*r 5 IS 0 4*lc|R3feS tifc #1 * fc£ v>x^;kh-t^ 
^-<yyDkf;PX-^;P> y7ir^X-fJk f h7kKP77X 1,4-v? 

15 ^P^-y->, ^^>&£©8Mb7K*St NJ-^^^l/^I/ATS b\ N,N- 
^fJV7th75 h\ ^+J-^^;i/*^*U ^/^ MJ75 F&£©7= hm 
^dd^^X ^optfc;!^ Eaifrffcifc*. 1,2-^^7 Dnx^>^£OAn 

£jftu#ra»afir#& 5 ^v»u»4 8 mm, &&v< urn 1 o#fcv> 2 4 

te^to (1-1) te, ***v^«ifta6*fflViT^ < &* (ix) ©xxfJH§ 
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5 (IX) l^H^bT^O. 5-1 O^K £?£L<tei®0. 5~6^r 

i,2-^*anx*>&£<o/ND^>fbMt7k*», Tthzhy^ 

Kj&mmfcMft i o #~ 6 o mm. ^u<(iio #~ i 2 ^-e* & . jr 

1 0 — 2 0 0*0, $f£L<teO~ 1 2 

20 

*»WOft^« (1-2) teu ^AW«S2T^2n§^£fcH 
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Ra 



(t -2) 

4k&W (xn) te> (x) (xi) (5£*> L^aUBl***** 

L^^n* wisj turn MiBLT^^n^ rwa tragus 

L^^sn* ^iij ^th-D^^M^ it&m (vi) ^fc-s-ij 
(ix) (x) <t^-a-#? (xn 

10 (XII) ^itT§^i7ifr^^>o 

7U-M;v^M^->s©i^, fc&m (vii) (ix) ^Mii 

r&jjtiktnmvjimz&io, (x) <Mfc^ an (xid 
is sswrrsc: 

-fb^«j d-2) te> fc-gr#J (ix) d-i) *»ift-r*^tet 

IDil^fefccfcD, (XII) fr*>Mm-r%>Z£WT*&Zo 

^W<Dik&W (1-2) tt, ^^.^T©5^ 3 t^StlSJ SS&B 

20 RjfcsS; 3 
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(xiii) %>&j$ (xiv) (wiR^nTv^fe©^^a^A^#, * 
(xv) (xiii) ca^, b x «l jam: 

5 bT^X^cbV^>-tf>MSr^-r) (XIV) (5$*, M»^«<£, B 

)vm&. /^^^ah^ ttjfe^^w'sn*. aim i^mzml 

20 *KJStt» SJ^CTStt^^ffiESr^^Tff^©^WfiJT?*§, ^©«k^3fe» 
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ynbfJWx-^;K y7x-;VX-rJK fh5kF077>, 

l, 2->>;* h3^>x^>fc<i:c9x— <r)Vm> ^pd^>, ^pd*jk 

4P#WT?*5. RJKSflE»a*»- 8 0&HL#«J2 5 CC, #F£L<te^-2 

io <i-2) (ix) a^ft^ (i-i) *mm?2>jjmt 

*mw(Dib&y>i d-3) «, w^.«ot©k^4 ^^ns^stfctt 

15 £j&5£4 



(xvo (xvii) tttiEsnTi^few^ate^Tf*, * 
(xviii) tt&m (x) (xi) (xii) &»& 




13 



Ra 



(1-3) 
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•r&jj&tmmvjjmz&io, itsm (xvn t.it^m (xvio t&m<&-tz> 

\\&m (i-3) rau it&m (ix) ■fabfc&m u-n ^mmrr^mt: 
mmommz&y). K&m (xvnn /6^iinii^Tt§„ 




io >fb^ <x) &<fctf (xix) \^m^nx^^>%<D^nB\zx^'v^. 

te£#f (xx) (x) tft^fc (xi) frt>ik&® (xii) £S£5fr<5 

^r*fei:ra«©^fc«ko, (x) (xix) t^nitfcj; 

15 -ffc;^ (1-4) fc#4& (IX) #>Sfb<&*> (1-1) £§gig-T<5 

*fB0l©<fc^» (1-4) ©S^E^-N <R»*) - (CH 2 ) m 2 -T& 
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Ra 

(I -4) 

[E 1 =-N ( R 1 *) - <CH 2 ) m 2 -] 



\Y>&m oo ^ (xxi) &<s:z$ (xxiii) tmmznT^z>%<D&®mz*j& 
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it&m (xxin 4t&m (x) tib&m an frzfc&m aw *«s-r 
*^Sstra«©*asicj;o> it^m a) tit^m aw t^m^T^>z.ii\z 

§iTft^* (x) ^saarrsEifcTfrs. 

5 Yb^* (XX) ©5-feE l 3&t-N (R 1 4 ) - (CH 2 ) m 2 -TT&-5<fb-&TO, 

fb-&#j (vii) (viii) ^6Yb-&« (ix) ££J5rr<5#*fe£|!g*3l©# 

&£fflv>x, it&m (XXII) tlt&M (XXIII) ^6«3grSC^'b7?#S. 
fl^Hf (1-4) O^SE^t-N (R 1 4 ) - (CH 2 ) m 2 -T?&&4k&W 

it, its® (ix) fr*>ik&w (i-i) *«jg-r*^^iPi«<o^fcj;o, 

10 E^-N (R 14 ) - (CH 2 ) m 2 -T?&^^#I (XX) & ««rr S £ fc *> 

20 n;K iK^r^KN-Mf) , 7i-M^yAM-JK C 7 _ 10 y^ 
^Cj^rW X3=-;K yn^JK -fvyoti'JK 77 
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nSoiftlltlyTlt Any>If MZ-fo 7»;*, 3-i;$ 

x^;k tert-^;^^) > Ci.jTU-* <0!*»£ 7i-;K i-y^jv 
5 &£) fc^jwan&n, lfc^u 3 

10 -fc!:a-:=:;u&:£) , 7i-M+i/*J^^k C 7 . 10 77Mjmy-*> 
#x;i/ (0il7U2, sOVfrtt^XDVtf—frtSiE) , fh7t^DH7^;k 
Th7tPP77-JK S/U^fc^jWansn*. cn&©gi»ibt}l 

Ao^>gf <#i;u& 7yi, jyst, a , c^m^ 
<fll*.fc£ x^;k , c 7 _ 10 t^;^jw WX\& 

is ^>$wfc£> , c,_ 10 7U-jv MX.*** 7x-;k ^sMi/fc^f) , x 

* 

, 5 v*f*t ©—^&Jh&a»<&toii:Tfr 5 c i «k t) 

( i - 1) , <k&m (i-2) , (i-3) &&&{£&m d-4) * 

25, ^n^tma. Cft5©£Jfc£LTfcfc, #I;U£> ii»iSl4, 
15#> 1 9 7 7¥ (*l#ffi)K) fc£fciB«fc<D:#fetoKJB£n*. 



*HBWTfflV^&n*ft'&«»tt, ±IBbfe^^!f#^2 002-26545 
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7 t\ t&m 2 0 0 2-2 1 2 1 7 1^ &M 2 0 0 1-2 2 6 3 5 0^, #18 
2 0 0 1-1 9 9 9 7 1^ ^12 0 0 0-1 9 8 7 7 2^ 1112 0 0 0- 

8 0 0 8 6^ ftR 2 0 0 0-3 42 66^, ^gS 5 ? 0 9 -3 2 3 9 8 3^, 
#H8¥0 8-3 1 1 0 6 S^i'fcfBi^^l^DTiitS^i^TtS, 

*c©;£&& § vi«^ti}c:2p vzxm&m v»*awjrr z> c £ dn?#&„ 

*f89l©ft'&4lr» ^©^ W^(D^DK7*;^ (£^T, *^0J©>(b;-&#j 

tt, GPR4 0§§#:i||ii^ 1 «rfcGPR4 0 

*^Wi»^ftT&5Ei^t mumm mx\z, -wt., ^ k 
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®nfcGPR4 o&ig&mmmffifem&mLT^zw. gpr4 os*#*« 

^0J©<b^^^LT^^>ISm«, #J;U£, «S^5lpf> MfgPS 

io iiwi, t2it#^^«. asst. e.±mm> mm. -r>x 

•7, mums, ii-f^'j^ife *fc£©2Si£u »Mf, tii^t. 

»ir^k:«, -f >*y>tt#s (i® -r>xy># 

20 »@yS©*l5££«PK:ov>*m, 1 9 9 9¥fcB*»SUS^j^6*rfcia:Wft 

X«g) 2 6mg/d I£Ut, 7 5 ggP^H>^*ft#J6W» (7 5 gOG 
TT) 2PfffiM (#Jfc&l$t tfZ>>?)Vn-^mfe) *S2 0 0mg/die(±, 
25 E£P#jfiliSffl &2 0 Omg/d 1 &±©^ 

m (.®m$Lmzwf2>tf)\,n-xmm) an 1 omg/d 1 ^m^tc\t7 5 g 

«D^H^*ft«ftt» (7 5 g OGTT) 2^m« (&mihm\Z&V}Z>tf)Va 
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ffimm<DmfeW£k.-D^Ttt., i 9 9 7^:ada aKB#fly&3* 

3-Xit^) ^12 6mg/dl£(±ti&^ #0, 7 5 gUP^F^SMMt 
• TO2NrWii (Milt^^^^V^^^iS) o Orag/d 1 £Lh£ 

£t±2 0 Omg/d l*ii^ttiT^?). ^B\Z, AD ACD^fC«fctl«, 
£JKU#Jfii$fffi (&mifa.mz&\ f t%tf)l'n-xmm ifil 1 Orag/d l£Lhl 
2 6mg/dl*l©iKl$IFG (Impaired Fasting Glucose) iD?^ 0 
15 — ^ WHOOSB^C.fcftfcf, ilFG (Impaired Fasting Glucose) (Do 

7 5gin^^iM»2ini (tomMkK.&nz>?)vn—xm 

m> *U4 0mg/d l*iT^StMlFG (Impaired Fasting 
Glycemia) <hB?^o 

20 SL nmm^, IFG (Impaired Fasting Glucose) $5&niFG 

(Impaired Fasting Glycemia) <D"?>ffi ■ Wt^fflt VThm^ 5n§, £S 
\Z, *mn<Dit&W&, mnm. mmmmn. IFG (Impaired Fasting 
Glucose) ^fcHIFG (Impaired Fasting Glycemia) ?>W&M^<DM%k 

&&%wmw¥mzn^tLzmfc£:m&hx, miutmm m&&, u 
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mpw m, mm, urn, ifrm&^m \z&±\z&5--?z>z.t.ft'v%z>o 

# [^HJO^W chLT^O. 0 1&^U&J3 Omg/kg#m, fr$.V<}$ 
mo. lfc^V®2 Omg/kg^MS:, JE£$?£ K 1 &V>L#92 Omg/ 

m&ttz&tfzmmm, mnm. ^m^.xsmmm. &%>\,^mvtMm\z&tf& 
mm, mmmrnm, mmitm. m-mm, MmM&ztmmitmm&mfznzo 
mz&^izfoc m^vmrnm, mwnm. mmi, iraau mmm 

20 hU>, t HP=^->^nt!Jl/"feJVa-x, h Fp^tS^p fcf^^H^l/P- 

25 t FP^^yDtr^-fe^p-x^'^f e>na. 

MiLtii #i;um#t/B7K t;up-;k yptfi/>yun-;K 
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A^WStlS. 

•#v\i-)vr)vu~-)v, ^ u tfx;nfau f>, ^i/tf^y^-k^n-T. 
io n^o 

^3IteS!l£bTteu 0i|;US:7b't7ti, D-V;Wt*F-JK Jlfc^hU^A, 

l£03<J£LTte, fSJ^^l7k Fn^mt ixxrm Pun??; 
#im'fb£iJ<hbTte> -N^^M^mm. 7XnjHf>t, a-hn7xD-jl/ 

20 ^^vf^nsc 

%u mmm. mmu <t^mmu %Mmmm^ ^mmm. 
famm. wsji^s^ &mm, mmmm. mm&m. m^mm. 
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mm, wflmm, mx/v^/um, fas^m, m.ruji^-m. s/fse 
mm. itm tfs.mw.mm, mm#tfm* v?^>m, \z&$>nmfc, 

15 -?U<1>mm , l^^U^XReglixane) (J TT- 5 0 1), *bifV&V 
XNetoglitazone) (MCC- 5 5 5), YM-4 4 0, GI-2 6 25 7 0, 
KRP-2 9 7, FK-614, CS-011, (rE)-r-[[[4-[(5-^^;i/- 

*>BMS* 1099/58510 fcflB*©^^ (0H^^(E)-4-[4-(5-^^;i/-2-7i 
20 riJV-4-^^yU;V^ h^5>)^>>?;i/^>''l'^7]-4-^a:ri;V|&^) , 

W001/38325 KlffifS©^^ (Tesagl i tazar) (AZ-242) . 

9%tfV?'&—)V (Ragagli tazar) (M-622) , BMS-298585. ONO-5816. BM- 
13-1258. LM-4156, MBX-102, LY-519818, MX-6054, LY-510929, A*^U* % / 
XBalaglitazone) (NN-2344), T-131 £fz\t J t(D&, THR-0921) > a~^/JU=i 

25 isp—vmrnm m> ^u#-x, r^;^-*, $^uh-;k xs^u 
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5^^UnH*fc«-t<Z>*;i/^Aift7Kfa«l, ^^U — , GLP-1 
^&#T:i~Xh GLP-K GLP-1MR&K NN-221K AC-2993(exendin-4), 
BIM-51077> Aib(8,35)hGLP-l(7,37)NH 2 , CJC-1131^] , 
5 ?—KlV®mW NVP-DPP-2 7 8, PT- 10 0, P 3 2/9 
8, P93/01, NVP-DPP-728, LAF237, TS-021 «) , )3 3 7^-7h (#J, CL 
-3 1 6 24 3, SR-5 8 6 1 1 -A, UL-TG-3 0 7, AJ-967 
7, AZ4 0 1 4 0® , T5U>yrf~7;h ^A'J^Ff) , ^ 

^;W^7rf>^^J^) , SGLT (sodium-glucose cotransporter) 

T-l09'5f) , lljB-fc: HD^rQ-f H^t Hnyt- -&m& 
m (M> BVT-3498 ^) , •75?#*#?->2ifc.\t*<Dftmm* IKKlfl <«, 
AS-2868#) , U-^>«^QScHm, V T h X & 5P >§&#«s»*l 
15 (W001/25228, W003/42204 tafcCfb'&fcU W098/4492K W098/45285, 

W099/22735 fB4ft0>fc&tt«) > #)),n*±— \£t§mm (M> Ro-28-1675) 

^yK x/UI/^X^yK if^VX^s/K WV^^^h, V^Pls* 
20 ^-/b (SNK-8 6 0) , 5t;H/7^yh (ARI-5 0 9) , CT-1 
12^), #f^M^3«fctf-?-©jfi|jai <fl|, NGF, NT- 3, BDNF, 
W001/14372 izmm.(D-a.-a bU7J >jg£ ' (M^L^4-(4-^D 

p 7 x -2 T (2-* ^;p-i --r 5 ^vu j w -5- [3- (2-^ y^/^»^u 
tfjw**-#\/---;i/fe2) *so » ^a^-r>*^— ifc (pkc) mmm cm. 

25 LY- 3 3 3 5 3 1 , AGEI^ ALT- 9 4 5, fcfT£*v?X 
h^^>, N-7i7">'^f7 > y , J^A^05 H (ALT-7 6 6) , 
EXO-2 2 6, ALT-71K fc!UKU> (Pyridorin) . H'jm$>^) , 
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V7hX^f>§^»! (BIM23190) , T# 1 — ^ym^al/- 

k jigjfii^^j tutu ni/^fp & * ^ ^y&fc&m 

(M> y^U^fX 5s>XZ&9->* D/U^fX 7h^;U^f>, 

> X*7U->^ric8**MF8f (M, V097/10224 fcB«Ofl2«&«, 0JAto£ 
N- [ C(3R,5S)-l-(3-T-feh^F>'-2,2->?^5 : -;i/yDlf»-7-^DD-5-(2,3- 
h^^7xZj|/)-2-^y-), 2,3,5-Th7kF D-4, l-^>y^lM?K 

t>>^)v^> ->u^¥±^jv, x^dw>, ^suv^ 

15 -r;U^;U^>, ^VWX l-[[2'-(2,5-S?t: KD-5-^V-4H- 

i, 2, 4-^-^itv ? r ;p-3— r;w tf 7x-;H--f ;w -2-x h ^ ->-m- 
^7i7tfx TAn^tfx X3js->?tf>, x^j;Pv?tr>^) , ^a-i?> 

7i>7H5X 7jc>^;1/^>, ->7h75X 7>7i77tX 5 s * 

; MCH g£#3£Jt3fc SB-568849 ; SNAP-7941 ; W001/82925 &£Z$ 
WOO 1/87834 fc**n*fl:#*M6) ;Za-pWHY^i CP- 
25 422935 ^) ; * >± tf 7 -Y F£8#ft£HK SR-141716. SR-147778 

<0IJ, BYT-3498SO <*) , #«J/V~ (flU tJWJ^^K ATL 
- 9 6 2^) , J8 3 7^-7s h (0»J, CL-3 1 6 2 43, SR-58611 
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-A, UL-TG-3 0 7, AJ- 9 6 7 7, AZ40140 3?) . ^T^F 

te*«fc«nw3n vf^>, cntf (^m&nm&mm^) m > 

Xh^x>7PX?;h U>^MJ-7°K FPL-1 5 8 4 9#) «<t 

gpfflg («, p-57^) mmvfznz. 

^Ti^Hx v^D^^T^K, HJ^P^^XS 5 ^ kh'o^DPW 
#U^7S?F, ^^D^T^W) . JftT^KXxD^^J (flu XhfP/ 

it^m&mt L/tit «*.j*r;p*;Mbjw (flu if^^D7*x775 k, 
7is)i>m) s mm&ffi£.mn (#u T^hT-r^x 7HU77^y>f) , 

:* n £ 3 ->;i/^##-e& ^ 7 JUy a > $> & Mi^* y JVy a >te <E*W£ b v*. 

(m, <>^7xnx -f>^-D-r^r> (il) m * na--mm®? 

(0lU «|ft3»3DX-jW»H^» XUy^P#X^>^) &£j&^fS*U 
niL-L IL-2, I L- 1 2t££<D'1>*-n'(*>mi>mikls\,K 
ffi&mmiilsTlZ. M%.t£TXW>, TlLh7^/7^>, <1>\t*?is 
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>^-h'J^A(dalteparin sodium) fcE) ^ 7JV7tU 

(aragatroban)&<!f) > M^mMM (#J> Ou*y— if (urokinase), 
— tf (tisokinase), TJl'X^— ' tf(al teplase) , i~^y°y—' If (nateplase) > 
5 ^y^ry'y — tf(mon teplase) , /^f^-' if (pami teplase) E) . Jfa/MK 
^S#PffcI^ (&U M^^Dtf^Xticlopidine hydrochloride), isUT,? 
l/—;McilostazolK -f hiXf)K ^7^a7bth'J^A 

(beraprost sodiumK ^^+r;i/^^lx^— b (sarpogrelate hydrochloride) & 

af) ^t^i^f^ns. 

10 mnMm&mMEVTfe, M^ty)Vyrts)V^Y—)V (alfacalcidol) , 
*;V^hU^-— )V (calcitriol) * (elcatonin) , -y-trtUlzs 

h~> (calcitonin salmon) , h D ;p (estriol) , -fyj7^^ 
> (ipriflavone) , /IS h*a>izit h U (pamidronate disodium) > 
7V> r ? D>^^-h'J'>A7jc^#J (alendronate sodium hydrate) . •1 > >*H 

15 D>gl"th , J^A (incadronate disodium) Mffm-fZtl&o 

k^5>iti/Tit #i;u££^>bi, t*^s>Bi2^w t>nz> 0 

3fi-g&£3iJ<hUTteU 0d*.Wr*£U> (tacrine) , K^v 5 /!/ (donepezil) , 
U/tX^^5> (rivastigmine) , 13y>&^> (galantamine) ^jW(\f£> 

20 mm - m^mmmmtvxu, m^mmyy^-^-h aiavoxate 

hydrochloride) > l^t^y^?-> (oxybutynin hydrochloride) , 
y°n\Z-r<V> (propiverine hydrochloride) ^i)^\/f t>ti%>o 

mmmm^MEvx\t, rtwj>i7f7- tf®.*^ (#k v^x^ 

U— (Cancer Research) > f4 9#, 5935~593 9H, 19 8 9 
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)V • • # ijn • t>3oe?- (Journal of Clinical Oncology) , H 
1 2#> 2 1 3-2 2 51, 199 4*P) > llXfn-f H (#>J> 5*^*1*- 

iSm^Tnt>±fB£|prt£) , jig^m^:#^J (#l> x-<3-y-^>^x>m^) 

5 C^Ut^ • S?* — • • 3^>1t— (British Journal of 

Cancer) , f 6 8t, 314-31 8K, 1 9 9 3¥) , /&S*;H£>, I G 
F-ls ^§^ttl^R&Mt5S^*5TNF- a, LIF, IL-6, 

SSfcl, mfcmWMm* ALT-7II 3§0, #3CT£{£jtiil(0!K Y-I28. VX853, 
10 prosaptide^K in;5o3g(0!K ^>'^-5^>> T^bU^UX 

5>K tfiXAj&AjM (M, ^^hU^>. MJU^P (Trileptal) , ^r/ 
5 (Keppra) , (Zonegran) , '/Ulr'r^V > (Pregabalin) , A 

-3t7<H (Harkoseride) , #;W\* V-fe?tf» . inPF&MM (0!l> **r^ 
VJ-» , T-IZ^;i/3U >^&#U#>M#!K ABT-594)> X>Ht'J>^ 
15 (My ABT-627) , ^/ 7^ >MK>&*mmM(M, h77h';W, 

A^>5P> MR 3!l) , a 2 ^#f^«im (M. fD^» , ^RTf^-)*^ (fcU 
*^-tr-1'->» , M^lg (#K ^>y^T-tftf» , ^X^XT.T^-if 

25 (2) (3tt, CJSCT, *5BW<Dfc&mt&m'?2>M 

mm < mm? z> c £ s , 
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(4) *§£w<D4t&®tftmmmmtsi%>wmMM*miii'tz>z.t\z&r), m 

io ^t>nT^z>n5-m\zm?n\<£j:<, &#*t#u k #f«, m&&t> 

15 mmv&i*, (2) *^w©^^i:#fffl^t^su^^sg3Sf'KbbT#^ns 
2ffl©«j«©Ri-K^ii£Kt?©Bii^s#, (3) *mw<D{£&mtmmmto£. 
\zmmt ux# & 2 a©«sj©K— is#s?st©i^wsi** v^t© 

(4) *«9!©^«t«ffflie*i*9J*lC«»Wl5^T#6n*2a© 

«»©ft&ss«irc©mi*«#, (5) m co^m t mm tm t. & 
20 sy*K«aflsLT»5n* 2a©«Ka©s^s«:^J!iKT?©i^iBJS6*^^T© 
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5 (Dmmzm^znTb&^mmftL mmim, m&m, -&&m. mtm. mm 

*mm<Dmmm\z&tt&*mw<D{k&&hMmm®£<Dm&ik\-±. ®**tm, 
&-$)v-b. mmmz£vmgm$i-r2>z\}itfT%2> 0 
mztt. *mw<Dwmmiz^z*Bw<Dtt,&<&!}<D<s;mmfc. mm(omm\z 

10 J;«pTW5^ aSM^J^^LT^JO. 0 1^110 011%, 0? 
^ S^§^J3:#:fc^LTi^0. 0 1^UlOOli%, »^b<W0. 

15 ita^L5 omm%, zzizft&vozmo . 5^^t2oii%gg-efe§. 
m? z> f)\ mnm\^w \zm vxm i&v^9 9. 9 9 as % . n £ l < \±m 

20 m<D^mmxx^ 

(Tween) 8 0 (7h7^/^^tl, *H) , HC0 60 (B^5*;WX 
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10 

6 0 0 0&.H) fei:&ttbTE»U, 5fcV>T?&SlC«fc 0, Sfc<£>^X*> 
iJt*5/Xfl/>^ij3-JK iy-f — > 8 0, ^;Vn-^/^ F68, ±)l> 
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Ttt, «*.tf35«WfA*, -fe;VD-7,M^#, Hr-JH^ft, T^UJWMfi 
10 IMfctt^r-f^n^y-fe^Wtt, gtftf«ai©#85, TIB C23 fc^-r;£ 

15 mmmwte, mm<omm\zj^cx±uvrci^mii-r^^^^^o 
erne ci] ^mmoit^mmr^mmmm^mm^^xs^mm. 

20 m m#m&&.xf*-<Dn& 

Vf 6*1*. 
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)im.m.£>m&fe 0 . 5-5 Ow/v%, £P2;L<te3~2 Ow/v L 
10 D^e/yD^^^vt^o-x, T^hU» , PHWJ («, 

&&mU&, pHW«S?WCD|RftIfc:J:D, pH2~l 2^tl<ttpH2. 5- 

8. o fcwsE-rs©a*«ktr>. 

20 Dt#&n^o 2:ne©»#«2©«fc , 5^:IB^TtfoTfeJ:<-, ffi'*©&#j(fl© 

SltfflzKi«te> 0H*.fcfioo~i2i t;©^-? 5-30 ftm&tiu&MM 
25 T£©#*J:v> 0 

C2D »*fctt«aaxttaitttt«jw*«fc^©w»i 
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101 ®®*M<Dmn&*m&&mmMi!)W2zis\,*o 

U^M^^Jlz-hftiM, t0tofWH7^7hRS-10 0, R 
L-100, RS-30D, RL-30D, RL-PO, RS-PO (T^U 

15 j«x^i/- **7*y;i/B**y\H" ^y^y^WMMbby^/w- 
)v • r^u;nix^i##) &£©;t-f bm (p-a • 77-^? 

'J l 7-«b<, Wrt©«k3fc»tt««T?ttII8l^^fc<» /W»«S>*»fc£ 
©*tt««T?JBiHiai:*:€r< &<5tttt©AWIIS£WTS#y ^-jWS LVi, 
25 £©«J:3fcH6te©#*2££#U pH^lcifl^f^Uv-tbTK, 

(Carbomer) 934 P, 94 0, 941, 9 74P, 980, 
1 3 4 21?, #U# — &7s()l> (polycarbophil) , t>)V=sV 2*i£Vt}iS—7 
4 )V (carcium polycarbophil) (fflfate^TtltjB F *?y H U y^QW , 
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A-rtr* 7:3-1 0 3> 104, 105, 304 (vi-rnt>fn^M^ (**) 

tt«7Ktt««a:L/T«, ^!IA^7 ? ;P^>, r^hUX 7^=f>f7;i/)!j 

10 »ifc^ffl©*iK»j»c*»s7KT»tt«Ko^*«#a 3 0 & v> l^j 9 0 % 

(w/w) , $?£L<&f?)3 5&^L$J8 0 % (w/w) , $eH^t<tt|54 0 
&^L7 5% (w/w) , Iitt# U 3 115 3 0 % (w/w) , 

$F£L<fci*&3&V>U*U 5%(w/w)T&3o ttWBWttfflzKttHlfl^^SK:^ 

15 (w/w)£*T, #?£U<te$J5~if§4 0% (w/w) , $ £>fc#£b<«^5~$>3 
5% (w/w) ££7r±fB% (w/w) attiGMtt^&flMft (0d, tK, 

25 tl-5o 

^WXtti&Ci^, ^©sp^^gtt, «Pib<ttttl5 0J5t^L2, 
0 0 0 jam, £&fc*fSL<tea95 0 0&V>b*Sjl, 4 0 0 i/mt^S. 
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m.mm* m^m. mmm. mnm. &&imm&M&is. m^vrnvm^m. 
mmmmm&fc z\z £ o mmrr % . 
teomm^mfes mo. 5fc\,^i®9 5% (w/w) , &&\s<\zms. o&v* 

U§8 0% (w/w) , ■£t>lZifr&V<\Zm3 0&V>b&!7 0% (w/w)T&<5<, 

^uEvmm. mn> m^)vu-7^ v>m*ui>i'Vj*. 

;i/^^->^^;p-k;wp— a (ecgsos) , £ ax#;i/* x± h U # 

A(Ac-Di-Sol), SH«S!#U k*x;Hf DU h*> (^DX^t^» , 4£gglS 
k Fa^->:/nt!;Hr;l/n-X (L-HPC) &£jWflV>&n*. +7?%, hHD 

4 >?m*®m&i&mz&vx%MmT2><iiitf'T?%z>o ^ttatt^ti 
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^jfc^^bsijtbTssm^ ^x>m, 3A^ms 77m ^w>m^ 

5 ©R*\ ^;P*&£©»jK»J£^WTfe«fcV>. 8fr«JW£Jf|tr><5*£\ -?-© 
&M*»K:^bTm&V>U&l 5% (w/w) , #£U<«m&V>bm 
0% (w/w) , £&Klff3;b<«#Sj2fcV»b#5j8fc (w/w) 

«fc ri~r>f /\°>n-5V >^i£<fffc«k WKXT'V 

10 -n-5V >m:tWt5^i^f§ 0 

II. M^Mfci^^S 
15 «5»«r«iitK:J:D»ifctt»fflI^S4jtSti5. 

20 WKftl©ttHtt, & (B&«»J©*«****feV>) Jc^bTi&l&^US 
9 0% (w/w) , #£b<te&j5&V>L&j5 0 % (w/w) , £ £ L < 

5&lAb3 5% (w/w) 7?&£o 
^m^M©^tUT«7KX«*»^^^T^^Vi«M^©^^ffl^ 

25 «»Jt) teu l&Ubl 0 0%©«Bffl"T?^b$-&^^t^T#, «F*L<«1 
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5 ^^ofefe^®^, ?3L>m. u/\t?m. y^)vm. ^v<>w.ue<o 
•feu >ii§j»mxx^;K ®Yt;h'x'>'?ft. ^i>thuxm -fe^y^n- 

15 v> 0 

20 fiflc, cot, m.j&mtmfo'r ^^^tfe 

4. 5~&J9 9. 4w/w%, ^tKtti«)2 0~^9 8. 5w/w%, 
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mtk&MMiz&ttzmmn^mte. mtk&nm^AizttLT, mo. 

A (H^S,^, ECG- 5 0 5), ^DX^^D-7t h'J!>A mX\Z. 
Mitfo OHO m, TZVSM, *o*#tfF> BASFttl, n 

10 *a (TM^jSHaa, i^yn^^), SP^afbx>y> (Jfitefifc OHO m> 
PCS) &&W8^&*U l,T»zK, *S^tt«*iBI^ 

0 5~$j3 0w/w%, 0^U<«^JO. 5~^)1 5w/w%T^§ t 

iziazT. mmtz&ymMMmzm*Tmm<DmnM*t£*>iz<&Aj'7?K'z i b£ 

£ <£> ck 5 fcmtoM tlTtt, (0tJ;U£> 5/g*» •fe*^9 1 >, 

U ->x3=- lx > v ;i/ tf ? >ibi»B6x x 5r;k ^ut+i/x^i/vt^^i 
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tf, -wvm* t^a, B&JKSd, s«mo, mn$3±W£a&m^p> 
io fetmmv&mz&r). n-^tDv??-^ v-s>-, -nim&m (m&xm 

*W*aft* »»HR»ai«tt*K:-" 30J!SPS#i4^J (#K IR&8!K JH«E$K 
20 [3) WT^> Ay*MI3:nil!l*Jli(!I»l*J;^0«fi 

mmtmmmt^^-r^mm^m^v^c &tt. mum* mum, m*®. 
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5 Tttttftth';^, 7;t^ f— -x, v>xh— ;k y;nfh- 

m^-hU^A) » t;i/n-x» (flu ^^Hr^n-x, XJltf*^*?- 
'Jxfi/>^ij3-;v, #u tfxji/tfnu h*>, « #-^:tv ;k txp;v 

SS>fcl, JffafcJ;D±BLfc*»iRaU *3WbaU &i7j<ttil#:. 
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#£n3^£«£l2:T(cast):7^Jl/A£-r<5 0 «Jffl3Ws 

ftsjw, m>fb^±^j, «##j> m&m. mmm> ^mi3i£<Dmam^in^x 

25 /jN^Smc^^t3(psyllium)a^fi/j:£©lfi^ttMs^b<«W#tt 
*>A*3H ; T^tfT^A, ^T-^A, *^&StfK:*1*>* >&£©=/ A 

£1 ; ^Xh^>SS ; ; #Ut!n;nfpU F >&£©-&&# U^- 
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^yP'J>, L — rvn-f^X L-D>f J/>^&^ICL-7xr;|/77-> 

mm ofc&m £ mm ovm&m vmmx \*mnm* izmw-rz® 

: 

«*SK:ttSiflr#5jo. i~$js 011%, $?£b<te*«jo. i~i«j3 0ii% 
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5 ±EK#»©«^±#tC#T*^r««, *91 0-^9 911%, £?£L< 
X h U >MS#©S^J:£#fcMT&^*teO~^3 0M%T?&£, 

$j5M%t&£. ^m^momm^mznr^m&u. mo. i^®9o 
10 m%, ff^u<«> &11 o-m oii%^s. m^m^mm^mz 
Mt^mmitmo. i~m5oii%, *?st,<tt*5i o~^3 oii%t 

m%. &&v<}*mi o~^j2 5m*%Ta5^>c ^{tm<omm±mz^T^> 

15 «aifci:£&fc, m&m. ima, mmmtsi£<DmmM&!&mzmc'smi>x\,* 

20 tl^n 1BID0.01 ~£j 1 0 0 0 mg/kg, b < 0 . 01 ~m 10 0 
mg/kg, L<fc£$J0. 1-ilOOmg/kg, fcDfcttJftO. 1~ 

Sa50mg/kg5, ^T?*>*51. 5-^)3 0mg/kg£l B 10*^ i&EI 

^tntM4$n^. *>S5Aa Miauls £&#*&«*©&#-« 
25 s-^-rs&K© 
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tc£Z.Umn8L-$-cm$LWlW 1 k gtea&fcD^jO. 0 0 1-200 Omg, 
$ftb<tt^0.01~5 0 0mg, ££fc:#?£b<«, I50.1-100mg 

gan?& k> > z\n*mi% i b i - 4 mz^nx^-r^o 
miz^hxh^^ mmmm^^z^^rzWi, ^mmcoit^m^^-v 

i mffl^\H\z*mw<Dit&w&&ttzj3mmtfznz>o *mm<z>tt&to& 
15 sfSLv^4^ttTH mn®j*mn\zMM-t£nrcwmmyim 

0.0 0 1-2 0 Omg/kg*fiafi#U mi 5 fr&\zmn&J*9m\z9!L 
^$tlfc*56W0ft:-&«» &J0. 0 0 5-1 0 Omg/kg£l S»<hLT^D 

20 ^B^-cfflv^n§Gse«Mii/t^-ia« (grp4o) »±, @h 
«BJ& HiM, ^'J7iE HMj3«, j»*^>y;w\>xi^ 

^tf->^^A«, ^>y;i/A>xm. igii, ±^mm. to&mm> m 
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mm., Bmm, ±^=L^)v^-mm, mmmm. &mmm, »mm, 
mm) , umm, mwm®., &&nm. wmm. ^mm, mnmm, %mm 

5 mz.&, m, mv&w®: m, mm, mmm, mm, mm. mm 

~r&, mmrm, *m&n, mm. ^m, mmm, mmm, mmm, m 
mm, mm) , #«t ti#> m, mm, wm. Bm, *kmm. ^vtm, 
m<D5. #«t mw, &m. mm, m, mws-m. *m, *m) , jmn & 
m, mm, mm, mrm, mmm, m&m, m*i, mm, mm, m 

io m, ^-g, «% mm, &teffitz£\z&&-?%w&n-?&~?T%&<, 

seRT»otfe«fcK mz, GPR4ofoBm?>t*)w\>zmizmmMv 

I5JiJ#-^ : 1 , m&m^ : 3 , iH^J#^- : 5 > : 7 £fcte@B?!l# 

15 ffiai## : 1 , S3^iJ#-^ : 3 > @3?iJ## : 5 , E^Jt^ : 7 £fcte8E?"J 

*»§9©iB^I## : 1> m&m^ : 3, @B^J#^ : 5, S2^J#-% : 7 
20 t^ISRtbm 0d*-fc£, @B^iJ#-^: 1, K3Wf: 3, G^: 5> 

m&m^: r&itmmm& : 9x^t>^n^r^ymMmtmmmzm~ <d 

©JStttflW (M> BO. 0 1-1 0 Offih 1fi-%.V<fc®0. 5~2 0fg, «fc 
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S&, GPR4 0tLTH a) B9Q## : 1, @H?!)#-5§- : 3, @3?«#^ : 

2«EU: (£?£L<te> l~3 0figJt, i!)|!ftL<ttl~10figE £ 
&fc«F$b<«ftffl (1~5I) ) ©7 5/imi/fc75;iB^ b) 
10 @a^J#^- : 1 , @B?!j#-^ : 3 > @3^J#-^ : 5 » mjm* : 7 £fc«@B?!)#-S§- : 

7^y M^ttin b y ^ y ^ga?ik c) ih^j#-^: i, mmm*: 3, sb^j# 

15 &tt2«EU: (»Sb<ta, l~3 0ig^ iDff^Kttl-l Oflm 
£&£JfFf:b<tt&fi (1~5» ) ©75;t»75/tTli^n& 

20 w (y^y*^) , *«*Jc*ffl -cab*. ge^Wt: i 

T?^t»$n575y»jmt§GPR4 0 £teC*6<hT 5GPR4 0 

c*jBA«*;i/#^i/;vafc (-cooh) , *M+e/i/-K-coo-), y 

(~CONH 2 ) £fc&X7.^;i/ (-COORx) ©^tlTaboTfe<fc^o 
^uTlXfJKc^^Rxiim 09*^ *^;k im n-7*D 

25 < v^ , Dtr;i/feL<«n-^5 i ;^^©c 1 _ 6 y;w^, 0)j;SLfcf, 

n;K a-^-7^;i/75:£©c 6 _ 12 yu-;i/S> mfcf, 7i^f 
;^^©7rL-;w-c 1 _ 2 y;^;p« ! bb<tta-±y^;w^^75:t*©a- 
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GPR4 0CH -hfBLfc^fijtfc&^T, N^©*? 1 :*— 

;t©#ji±(Dgis -oh, -sh, rsyl, < $*v-;i^ 

-tg^k e (d c 2 _ 6 t;v# y -f Jt-Sft t*©c 1 _ 6 7 £) w$nx 
15 ^tns. 

GPR4O©M0iJi:tTll 0J*.to& @2?U#^ : l^^tH>7$/i 
IB^J£^WT3vr7XGPR4 0, I3J!l#-?§- : 3 TSfo$n575 7 MIS3?iJ£ 

ttts 7yhGPR4o, mmm^ 5 t^*? sn^ 75; affi^j^^r 
■§khGPR4o, @3^o#-^: 7 ^fr^nzr s. ymmmz^Tz*-? 

20 -flfJWGPR4 6, g33Wt: 9 TSt)$n575 / ^SB^J^Wf^ A AX 
^-GPR4 0^i*^ffl^en5. ^©7^7WGPR40, 5'yhGPR 
4 0, ^n^-fif;i/GPR4 0£<££>7\AX;$7 — GPR4 OVmMteW&M^ 
$>%>o bhGPR40H WO 2000-22129, Biochem Bi 
ophys Res Commun. 1997, Oct 20 ; 239 

25 (2) : 5 4 3- 5 4.7JCfB«$nTVi^^C0^eKT*-5 o 

GPR4 0©Sli^5 : K (OT> $B^^Hi:fflSfB-r-5^^§) t 
btlt Jtf3bfcGPR4 0(DgI5^^Htr$)n^nO'b©Ta5cTt)<i: 

v^*> ^i^.^ GPR4O0iei»o^, mm.m<D9v\zmmisT^z>B 
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JWfcWfcWU @3^iJ#^ : 1 , m&m^ : 3 , @B^J#^ : 5 , SB?!I#^ : 7 £ 

ttm&mtt : 9 s 7 5 y t^jst t § g p r 4 oo»^^ 

(Hydrophilic) T&S tfrffiisntzUfttt^ts^^ 

(Hydrophobic) n&*—mz&t$'<7^}*%mm\zm^2>z.t&-c% 

mmmzm— (Dr^ymmntit, zn^r^/mmmiims 5%^±> 
15 mm&TfrTo 

rm»mz mm © v^-jz —mm ©iij^ «±§e 1 £fr& ^ti^ts. 
^^©a&Hs^KHu ±fBT = y^iB^j^©i &rcU2m&± 

WSL<H 1-lOfll, $6te»*b<tt»[ffl (l~5i@) ) ©75 

20 /K#t£&u s&rau ^(Drssmmmzi &?tU2m&>± m&L<\$, 

1~2 0« J;i3»iL<(il~10«ii, 2*>\z!ff$iL<te§km (1 
~5<@) ) ©T^ym^#iOL-> SfcfcJU ^©75/&ie^J*©l£fctt2<H 

&± (»su<«, l-ioflm «kt)»*b<»jfc«i, s&te#*L<ra 

1 ~ 5M^) 075y^i©75yiff^tlT^Tfed:K 
25 Sfc, *»W©*^^H»C*«*«A;P#*5/-«^t (-COOH) , Jl 
frttSsls—b (-COO") , 75 F <-CONH 2 ) JfcttXXf^ (- 
COOR) ©WlT&oTfcJ^o *^©gB^y^H^C5(5^^lc*;U 
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7$ H'fb^fe«xx^;wb^nTv^«b© ! fe^Bj(DgB^^y^H^^n^>o 
gp r 4 o ^rc^o^^y^ h*©m^bT«> m^rc^a^^s^ 

LUo CCi^tibTH «gg£ <M*-fcL V>M. JiWtoJc 

mm. mm) torn. &%wtmmm (mzi*. mm. #m. yu^>m, 
y-?)im. ^v^ym. n/\^m. rn^sm. #^>m. v>^m. mm, sfcm 
mm. *?>*)vfc>m. ^>^>7,j^>m) t^Mv^ns, 

21 n m C TlJjiT £ 21 £ *> T? € § . 
GPR4 0 feL<« J eM^y^h*^fe«-ec7)^^^:«-?-OT^ 

turn zuut^jvmm. t\*u*z/*^)imm. ^>xtnu 

4-^fM>Xk HUNT'S >»ii, PAM8MB, 
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(2' , 4' -S^^ h^r'>7ai-;i/-h Fa^5>^^;u) 7 :n / 3^>TO, 4 
- (2' , 4' -^h^i-Jlz-FmocTSyx^JW 7i7^>i 

io \mM*m^z>z.}iti^%z>i)K mz, tDv^^^^m^^, ajwssM 

SFiibTfl DCC, N, N' -S^f V7°P \f.)V±> )Vt$*J^ 5. b\ N-X 

^;i/-N' - (3-^^75y7°nij;w $ H^«H^^&n 

s 0 z\nz\z&%ftmk\z\%7^immmi$m\ hob u hoo 

&Kfoiz&m v5%z\£fim enx^zmmfr zffi&m&izn? mxu, 

N, N-^^;i/A75H, N, N-^^^Tiz hT5 1^, 
20 tfau H>^^of7^ Kit m>fb^^k>, ^DD*Mfti!oADy>ft 

25 zn&o fcfonmitm&mffi&B&Kj&iz&mznnzztfimzftT^zm 
mfrtmsmuiistis m^m- 2 0-5 o'ccDfSBa^jSM&sns. 
^$nfc73yaiBiaw*tta«i. 5~4fgj&s«mB^£n£. x>tnu> 
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Cl-Z, Br-Z> 7^>9-^^iJ^=i)U. bV7 

MPT-fef;P, 7^a-f;K *;i^;k 2 -zhn7x-ji/XJl/7x-jK 
i?7i-MX7^ y^^--r;K Fmo c&af^fflvisns. 
*;vsi?^^;H6«, #!j*.fcr, 7;v^;nxfM (0g*.«, *5p;k x^;w 
10 7nt!;k tert-y^;K >^D^>^;k ^o^$/;w, <>^u 

;K 4-^hD^>^JH^fJK 4-p< h^i^>^Jl/XX5S>k 4-^P 

20 #x;w«, xh^ri/*;i/#x;wa6^^oKBfe^5»IS$n**^i?3^ffl^6n 
^D>»©7xy-;H47Kms©^mstbT«, «Atf, Bz i, ci 2 

-Bzk 2--hDWJK Br-Z, tert-^^^ffl^Sn*. 
25 hX^^>CD-l'5^V-;K^^S<hLX«, Tos, 4-;*h4- 

>—2, 3, 6- hU^^Ji/^>if>x;p*-;K DNP, ^>v>;l/3-=^>* 
Bum, Boc. Trt, Fm o c tzEtfm^ e>tl-5. 



WO 2004/041266 



127 



PCT/JP2003/014139 



2, 4, 5- hU^on^x/— ;K 2, 4-^~bD7x/-Jk ->7V * 
3\>U7;Ha— ;K /l7-fD7i/-JK HONB, N-kHn^X^^ 
h\ N-kh*D^>7^M5h*, HOBO tOXXrM &£)WflV>&*l 
5 § 0 

Jg#©73/£©?&ttfb£nfcfc©£LTW\ «AMf, ttfaTZ U >SI75 

«K»©l^5fe (JM) 7J&£LT«, Pd-li*SV>ttPd-&3l 

io h'J7;vtn^^>xM>i, hU7;vtn»R»*^ 

liiin^i^t'iasifiii 1 , sMyr/otr/Px^rs^ mjx 

15 7-V~;K 7iy-Jk ft7xy-;K *99UV—Jl', n?w/—)V, 
W^;i/7^fH> l, 4-^^>>?^^--;K i. 2-x^>e^:*- ;i/ 
/fe<H©J;-575:*5 1 ^->««EM©^P^^^a&-5o Sfc, h7fi?>®^$^ 
7-MiS<!:l/Tffl^&tl5 2, 4 -5>— h n7xXM(J^7xy — )V 

mmiz&vfe&zti, h 'j 7*h 7 7 >o-r > H-Mist i/T^^ens* 

20 ;p=ui^te_LfE© l , 2-x^>^^~;k i, 4--?#>w*-)\,i3.& 
©#«ET©S^aate«k*JK««^fc, b U ^7>^x 

7^£fc<k57;i/*-uiaafc«fcoT'bi»5Ssn*. 

25 3&»53iSCl«l/'5*. 

®SSt©7$ F#:£#3SU©75fe£bTte. «Afck Si", #;W$*~>*HI 
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* u fcg e s £ & u c ©ira s ss * ±te b 5 &iS'&»&*T?i» 

10 I©T$H#i:^ttT, Jff3©Sfi*©x;*5^#&»* 

GPR4 0Oi»^^ H *&.«"€■©&«, g#:^^aO^^ HO*»Wfefc 

©H^MiSOJKIitttt, M*.f& £TF©a) ~e) fc|B«fe^nfc 

a) M. Bodanszky 35&Z$ M.A. Ondetth ^^^H ->>-fe^X (Peptide 
20 Synthesis), Interscience Publishers, New York (1966 ^) 

b) Schroeder &<J;££Luebke, if ^r/^ F (The Peptide), Academic Press, 
New York (1965 *£) 

d) ^a^aj &&zffflm&¥; tsut^nmmm u iv, 205, 

25 (1977 *P) 

e) &»mmm.&* mexa©hr sgi4# ^^h^ jsjiwjs 

77 J— ■ «^D?hy77^ • i Wttil»:i:^*a* < &t>'e-T*5g^©ffi55)» 
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5 GPR4 0S3-F1-4#'J3?^WHil/Ttt, ±fB LfcG P R 4 0 £ 
3«-K-r^ifi^@3^l (DNA^diRNA, ifSKHDNA) Sr^-T^t) 

R4 0§3-Ft5DNA, mRNA^©RNAT&0, r«$oTfe> 

10 DNA : RNAO/W^'Jy HT?"b«kK (T&fc> 

rffpCRi^c^fflj i5(7), 1997 mmoxm&tcii&tmzmvtt 

15 j£fc<£fr)> GPR4 0CmRNA^tt5ut^1?f5. 

GPR4 0^3-mDNAiim ^/ADNA, ^ADNAM 

DNA7-fy7'J- ^DNAOHf tlTt>«fcV>. 7-f 7? U — (C^fflT^ 

20 V>mT&oT*>J;V> 0 ±IBbfei^ia-m««tD total RNASfcto 

RNA®#£glSJL;fcfc©£/^TitS Reverse Transcriptase Polymerase 
Chain 

Reaction O^T, RT- P C R&tB&jftrTS) C«fcoTJf £ £ t>T^ 

-So 

25 jt^ftjfcfcj;, GPR4 0*3-HnDNAttm tfilAfef, : 
2 , gB?!l#^ : 4, @B^J#-^ : 6 , ig^lj#-^ : 8 i;fcteia5>J## : 1 0 TiSto 

*ns«aiE2Ris^wrsDNA, sutm&mm*: 2, ia?!i#-*§-: 4, as^j 
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a, mmm^ 2. m&mn 4, mmm^ •. 6, @b?u## : 8 £fc«@H?!i# 

^l^-a^ — • 57 p— zz.y?7 (Molecular Cloning) 2nd (J. Sambrook 
et al.. Cold Spring Harbor Lab. Press, 1989) XZ.^M^W^^ZM.^'X 

OmM, 0^L<«^1 9~2 OmMT, 2S^3^ifQ 5 0~7 0t, £?£U<te 
20 ^60-65 t^^^^To ± b U ASgS^rSS 1 9 mMTl^A^ 

6 5 r LV>. 

GPR4 0 2:3- HTi»DNAi:l/TH @B?iJ#^ : 2*T?^hSn5*ttE?U 

25 @3^"J##: 3TfSt»$n575y8fi^tt5T«>7GPR4 0S3- 
KtSDNAtLTH S5^iJ#-^: 4T^t)^nsmSSB^JSr^-r-SDN A 

1B^J#^ : 5T^ni.7SyM^tt§Y^XGPR4 O^n- 
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DNA^t'^v^n^. 

&<k^o y/ADNA, ^yADNA7-f^7'J- .£iBL£:iiffll& • m 

lfi*©cDNA, ±f3bfcM • m^**C7)c DNA7-f7*7'J- x 

15 ±SBbfeiBJIS- mm £DmRN Amft^MM Vtch <D &m^xm£ Reverse 
Transcriptase Polymerase Chain Reaction (JsJT* R T — P C R^tBS^"^" 

(1) @3?0#-5t : 2, SB^J#-^ : 4, SB3W§ : 6, iB^J#^ : 8 SfcteBB^J 
20 #-*#•: 1 OT?^$n^^*@H^J^Wr^>DNA©gl57>m»ia^J^^r-r^DN 
A, %.TM (2) IB^iJ*^-: 2, 1HJU#^ : 4, : 6, I23W§- : 8 

£fcfcig3?iJ#-S§- : 1 0T?*fo£nS:fi»E3FlJiA'fX hU >v^>h&&#T 

25 GPR4 0££»WK:HK©Jgtt (08, U#>FiS§£-«tt> 'Vi^JHlMfrfi* 
f£ffl&£) ^-rSHry^-Se®<&3-Hi"^DNAO^igSB3^l*W 
T£DNA&£5&*fflVs£*l£o 
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5 

G P R 4 0 ^fci^(D^^y°^ H (£*T> G P R 4 0 £B&i3t- 
3) £^3>l£n — Hf5DNA©^D-->^©^tUTH GPR40© 
gP^S@5^J ^WT^^D N A ^ ^-f V- ^rffi V^T P C R^lC J: TJi<li-r 

3 iiH ^I/^^l^— • ^a — - >^ (Molecular Cloning) 

2nd (J. Sambrook et all, Cold Spring Harbor Lab. Press, 1989) (CsEffc 

r>NA<Di&Mmm<D$tm$, PCR^^7h. MfUt. Mutan T 
M - super Express Km (tfc) ) , Mu t a n ™- K 

(^Mii (#0 ) /&££il^T, ODA-LA PCRj*> Gapped du 
Plexfc Kun k e \m£E<D&fote&<D^m&&Wttn*\Z i mVZ>j5 
20 ^^oTff^5Clt^T#^o 

^□-Mb^>lfeGPR4 O^n-H-r^DNAHlWlCtD^©*^. £ 

£&T*%Z>o iDNAl^(D5' *WJtC!KiRW$^3 H>tbT©ATG§W 
U *^3' 5K«iJt«®iRi^±n K>'tlT0TAA, TGAJAdiTAG 
25 S^LTViTt>J;Vi. cn6©»WWi63 H>^»W»±n 
■ ^DNAT^^-^fflUT#in-rsc:tt>-r#§„ 

GPR4O0fgI^^-it #];U^ (-T) GPR4 0$3-Ft5DN 
A^£@l$<hT£DNAI|frtf-£3U«9ffiU (O) MDNABfrfr£^&£§5!^; 
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<^^-tbTH ±HiSS*5|5(Dy^X5 F W* PBR3 2 2, pBR3 
2 5, pUC 1 2, pUC 1 3) > jSflft*©^7X5 F (M> pUB 1 1 
(K pTP5, pC194) , (#K pSH19> pSH 

5 15), A77-^tWf'Jt77-^ VYu^^)]/7^ VP^—T 
£-f;K*> n^=LU^-f )\>7,t&EV>mmV'i )V7,fSiE(Om. pAl-11, p 
XTL pRc/CMV, pR.c/RSV, pcDNAI/Neoftt^ffl^ 

15 lif^LK ^Xv/xiJk7Mfl?*§i^t tr P ynt-^-, la 

-$-tzEi$, m±a)V^)ixmmx-$>^>m^vi. spoi^o^- s 

PHOSyn^-, PGK^nt-^-^ GAPyot-^, ADH7 

^e-^-> p i oyu^-^-^iwtiK 

SV40or i £m%FTZ>M&&&&) fc£&ttLT^Z>h(D%:m^Z>Z\£ 

h f r tmmt&m&w&z) c^vhi/^-tr-h (MTx) mm > 
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^tfen^o Wfc, CHO (dhfr~) IMt,>Tdhf ragf« 

.5 Bm(DN^mmnim-r^o ii^xyx u kTiiT^^^i Pho 

^ f^WT*l.«-&«, MF a • z/*f±)Vmm, SUC 2 • ->^;ne 
?(l&<h\ <f>5/aU>-: 'y^)m^L a- 

£ 6D J; -5 btli^n/c G P R 4 0 £3— Kf£ DN A £^rT3^ * 

15 m& ift«ia&i:#ffl^6n*. 

Xi/acU kTHM0M#^JtbT^ l3/zUh7-3>J (Escherichia 
coli) K12-DH1 VJu^—VyVX - Or? - if • ±5/a±)V • Tjj^S. 
— - - 1f-fI>WX • - If - 3— XXX— (Proc. Natl. Acad. 
Sci. USA), 6 0i, 1 6 0(1 9 6 8)) , JM103 2 <i V y 9 - 
20 7*syX • UU— ^ (Nucleic Acids Research) , 9#, 3 0 9(1 9 8 1)) , 
JA221 C$2 ^ • ^ • t^a?-: • /'W^nS?— (Journal of 
Molecular Biology) , 12 0i, 5 1 7 (1 9 7 8)) , HB1 0 1 £S?* — 
^ • =EU^^.^— • A-T^-D^-, 4 1t, 4 5 9 (1 9 6 9)) , C 

6 0 0 Ci^x^^^y^X (Genetics) , 3 91, 440 (1 9 54)) 
25 ffl^e,n-g»o 

A'f)V7iftlTll 09*.f& • X^f;^ (Bacillus 

subtilis) M I 1 1 4 2 4#, 255 (1 98 3)), 207-21 

(^t-t;P • • /Ht^T5 7 hU- (Journal of Biochemistry) , 9 
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5m, 8 7 (1 9 8 4)) &£*?fflV>&*l£. 

ISibTIl MZM. fy^nT-ftX -fel/t'S/X (Saccharomyces 
cerevisiae) AH22, AH 2 2 R~, NA87-11A, D KD — 5 D> 2 
OB— 12, v'^/ty^D^^tT, 4^>^ (Schizosaccharomyces pombe) 
5 NCYC1913, NCYC 2 0 3 6, ^7 A*X h U X (Pichia 
pastoris) &<i:#Sffl^£>tt£> 0 

S5fe^b*fflflS (Spodoptera frugiperda cell ; S f MM) , Trichoplusia ni 
©Mft^MGliR Trichoplusia ni <Z)9F£5fe<D High Five™ MM, 
10 Mamestra brassicae S$fc£>fHfl&££:te:Estigmena acrea te&cDfflH&U 

V^n^o D-f;^^BraNPVO«^l g^Wli (Bombyx mori 
N; BmNiK fc£)WSV*&*l*. gtS f3fflJ3S<£: LTfct, 0!l*fcf, S f 9«ffl 
(ATCC CRL1711) , S f 2 IMS (£A±, Vaughn, J.L. -f > • # 
(In Vivo) , 13, 213-217,(1977)) )5:MW5n5. 

15 sAtUTH mfc£> n<D$]&te£ifimte*>nz cwbb&, 

— (Nature) , 3 1 5#, 5 9 2 (1 9 8 5)3 . 

mVamfaizVTfc. MZ-U* D-JH1COS-7, Vero, ^Wx-X 
AAX^-«CHO CHOmmtrnm) , dh f rJHSrf^tB? 1 * 

<n-XAA7^^ttCHO (£*T> CHO (dhf r") ttMg£R&8B) > 
20 ^XLStt, YWAtT-2 0, Y^XUD-Ylte, 7<^GH3> 

— (Proc. Natl. Acad. Sci. USA) , 6 9#, 2110 (197 2) > 
25 (Gene) , 17 #, 1 07 (1982) fc£fc|B*«E>;&i*IC|£-3Tfffc"5 C i 

^^^>„ 

7^ • S?x^7=-^y>X (Molecular & General Genetics) , 1 6 8#, 1 
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1 1 (1 9 7 9)*i'tlfB|(«l;fcTfi^5ii^5. 
(Methods in Enzymology) , 1 9 4#, 182-187 (1991) > ~fxi 

is—i»ifX • • if • ±^>3±;i/ • 7#^a- • ^-^ • iMx>v"f X • 

5 it? • if • n.— X*X— (Proc. Natl. Acad. Sci. USA) , 7 5#, 19 29 

(1 9 7 8) ^^^8a«o^^oTfr^-5e:i/&*T#§o 

(Bio/Technology) , 6, 4 7 -5 5 (1 9 8 8) fc^telBttO^fc^T 

io n«iMft«^m(jft , r%)c«. mmummsmmmn^m^ti 

bn-)V. 263-267 (1 99 5) (5l«a»ff) , ^DDJ?- 
(Virology) , 5 2#, 4 5 6 (1 9 7 3)ICiB«©^}C^oTfT^5 £ 

2!Oi5tbT, GPR 4 0 § 3- Ht§DNA$^f 

L/T«, fll*.t£, ^^hU>, i>J»te*|fr, *>3»fc£, 

^h>, #i£-1*>> ^ix^, *S*B* ;tW5x 3 Jfttli«ft:£©*8«ISfctt 

25 15/iU t7JRM*»H-rsi«©*«iibTtt, 0!J;tfc£> ^;p^f-^, #if 
5/ll^tlM9i§i (Miller) , • it? • X^X^'J ;* 

V^-O'^Ka?-' (Journal of Experiments in 

Molecular Genetics) , 4 3 1 -4 3 3, Cold Spring Harbor Laboratory, 
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New York 1 9 7 2] ifiUf&lste. ZLZ.\Z!&lg\Z£. X) ^n^-^-WJ; < 

fl&fr-a-sfc&te, mz.t£s 3/3— <>hu;w 7*u;i/i&©«k3fcS8^&iD*- 

ii«Jl'>xUk7*tO^ 1 5-43^1^3-241$ 

Ig^aWSH/^JBtf©*^ Jga«®^*t> 3 0-4 0 6-24 USWfr 

(Burkholder) */M&ift CBostian, K. L. 6, ~?U^—i?>>? 
10 X- • If • ^^a^-;i/ • 7#5^— • • 1M 2L>>"1 X • • If • 
a-X7X- (Proc. Natl. Acad. Sci. USA) , 7 7i, 4 5 0 5 (1 9 8 
0)] ^0. 5 yM&^TZ>ST>&)& [Bitter, G. A. ^D->- 

yyvx • ^ • if • -r^s±)v • 7*^5- • • ki>wx • * 

y . if • ;x— XXX— (Proc. Natl. Acad. Sci. USA) , 8 1i, 5 3 3 0 

is (1 9 8 4)] nfi&vfzns. &Moi>m*m5~8\zmm?z<D*m&.v\,*o 

ig*te@«J2 0-3 5*C^2 4-7 2WHWfrfcV», i&^lCjSC Tilsit 

Grace's Insect Medium (Grace, T. C.C. , ^-i^"Y— (Nature) , 195, 
20 7880962)) fc#SMbL& 1 0 %&i/M1l&<Dmtom>&m&}n%.1tb<DU£ifi 
JBl>&ftS. WpHttD6. 2-6. 4fcfi«E-r*0**«P*UVi. ignite 
2 7^^3-5 BWfffeV^ &m\ZlfcVTMm. J $>m&&1iaZ-Z a 

5 — 2 0 %<PJ36^4 : M»£^trMEMigi& CtMx^X (Science) , 122 
25 #, 5 0 1 (1 9 5 2)] , DMBM^i (^OD^- (Virology) , 8#, 
396(1959)] , RPMI 164 Oi&ffl! C>>*— • *7 ' if • 7* 
U*> • ^7J1/ • 7V">I- v'a > (The Journal of the American 

Medical Association) 19 9i, 5 1 9 (1 9 6 7)], 1 9 9igtlB (^Py 
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—try? • - if • yKxf-f • y*— • if • aw^-p-x^;)/ • 

> (Proceeding of the Society for the Biological Medicine) , 7 3H, 
1 (1 9 5 0)] &&WEV*&n*. pHtt»6~8-e*3©*«$F*L^ D 18* 
ttlflT»3 0-4 Oral 5~6 OP&MfxfcV^ ^RC^UTia^S 

£ £/&i2r b 86 £ C £ #«T * £ o 
10 GPR4 0 ^Hf#:jfe5^«tt^&itlit5t^bTll 

15 - 1 0 0™^HOHl®«#^^nT^T%>«t^ o JS«|^+}CGPR4 0 
£ ® «fc 3 IC 1/ T# 6 n/r l§#±m, a&^Vi^m^tf^^n^GP R 4 0 
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t&&* zgf r 40^, mmm^rc^mmmzm^m& 

n y —if ft E iflm v > n & . 

10 

gpr4 o t^<D&mwv %>F^&zmm£(DW&&&mkt* 

■tir^^^l (fiP%, GPR4 (H;:2rr£tfl<E>'J#>h\ GPR407^7h 

15 

JijZg(Di;-5{C, *li©ft^i»GPR4 0 WiStt^©^ GPR 
4 0 (Mmx.*fc«F^B'l4GPR4 0 &m$lLfciM!& J $> J £<DMMmmft£iiE& 
^WOfc&m&Wf—Y (surrogate) U^>FiUTffl^fc 
^^T^ir-T^^V^vli:^cfcoT> Umt^mv^fr^GY R 4 0 U#> 

GPR 4 0 U^F&cktfT^-* H*> GPR 4 0 CIS^UTaflaiW 

&itmT&ms&&m$±nwMk&m^$>z> (£tf> sfitx rGPR4p 

MCa 2+ ll, ttrtcAMP4sg, TOcGMP4^ -lV->h- 

juj >mm^ mmmntiL&m. MMnw&n<ov >mt* c-fos <Dm& 
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-TUtt. ^mm\Z^X TGPR4 0T>^rfnX hJ V» 
*^BJ©^^U-->^S^fflV^^i:^«fcD. flgJM£GPR4 
10 -Tfeto^, *&W\t. (i) GPR4 0 i*^©ft^«li:*tt»$tfci 

(u) gpr4 o £*mw<o<t&m&&zfi&mfc&®£&mM2ii:itMer 

tOjfcJfc&fr&S £ i^ttSGP R 4 07^h^ttGPR4 07 
*^^^^U-^>^^^V^T«> (i) t (ii) <Dm-£r\z£>tfZ>, 

15 gpr4 o wuiiifl©^©^!, mffifflmis&fca&m 

a) MU&#*W0fls£««GPR4 0 iC^M^^^i, ^bfe* 

§ltt^GPR4 07^-Xh^fc}iGPR4 0 T>^rf~X h ©7^ 'J - 

b) «»bfc*»9l©ft:'&«J*GPR4 0 *^-r««BII&S«:e«tBlia©I« 

ui^ftf5GPR4 07^ htfc«GPR4 07>^^ 
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c) «afcUfc*5SW©^4fe«:, GPR4 0 DNA^tS^WKM 
^«TSCii:«);c)Tl)il±fc5ISLfcGPR4 0l:g|l!$tmt, 

KteJft#*igt|-r S 21 £ \Z «k o T*ffl«± £§S5i I, & G P R 4 0 (C^M $ -frfc 
5 ^lxfe*fg^CD'fb'a-^a>GPR4 0IWt«5»&*SaiJ£U 

Jt«-r*Jlt*4#»^-r<5GPR4 0 7i-X hS&UGPR4 07^^- 

d) ttlMb'&*©#*ET*3 itf^ftT^ GPR40 £tWt-51§t:^ 

w-s g p r 4 o &^ufc3»iiia*ij»stt*-tn-en«ij3eu, w^sittsrr* £ t 

10 £#m£T<SGPR4 OT^X h£fcteGPR4 0 7^^M57^U 

e) GPR4 0 DNA&<&m-?2>mm&&&&&mT%Z:£iZJ:^TMffi. 

r;*#«Tfc-e-€-n-?n»j«u, M#*ifc«rr* c ts»itt*GP r 4 o 
gpr4 o&frvt£mm*imm&*m&.v* itm-r^^t^waz-r 

5GPR407^h^SGPR4 0 T>^rf-7, Y<OT,i7 U— — 
20 }£> cfe«k(GC 

g) *^OM^GPR4 0 PNAtr^-r^^Ktem#:^lg*-r^ 
££fc£oTffll&IB±fcS&5iL;fc:GPR4 0 fcSM$iirfc^-B-t> #!£BJ§©<m 
^ft*«ktm»M»*GPR4 0 DNA^^-T^^Mte^^iSft-r^ 

t o ti w±!3i t fc g p r 4 o\zm&^tc.m^\z^n^. GP 

7^h^ttGPR4 07>^^ b©X^7 U-->^*fe*jStt-rs. 
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x\$, mmm mm, u>m. ^it^mm. mmua) e<d 
&z>wtmmm mm. *wt. -7u\z*>m. 7-?jvm. vw 
io >m. njwm, m&m, ?^>m, o>^m. -mm, &mmm. *?>t,)v 

nmfc&miiLTU, gpr4 o<Dfe&ffitiL<Dm^mm£i£z£v%> 

ti-$nfdb»wtL<ffiv^n^. gpr4 oogttMcsfii^i 

*5tm<D?,2v-~>tt&o^&Mfmm&Mrf\z-?z> a 

20 GPR4 0^ft§ i fe©T^n«|5ltl©fcOtJboT i bj;V^ GPR4 0 

*^?&mm.m®<Dm^<Dmmmmft*mMx$>z><, b*»u #&ctMS5fc 
(Dmm-ZA^fimtbxmmtiiZtfrz, ?.w-->>f\zm^t>*LZ>%(Dtv 
x\%, mmx&&m^x*Lm&mi£i*:rc}ibm%:<DGP r 4 o^^jSut^ 

25 GPR4 OZmfeTZMZ, ±|E©^*tfflV^nS*t > GPR4 0 DN 
A &m$LM&^&&ffl!&X5£m~?2> Z\£\z£Q frft 5 £ £ b V> » IWt 



WO 2004/041266 



143 



PCT/JP2003/014139 



-ct><fcv>. gpr4o DNAm^^m^mmmmzmxv, ^nt>&$bm& 

It§t#^^^-f )IX (nuclear polyhedrosis virus; NPV) (D^U^ 
HiJ^yo^E-^-, SV4 0 fi5|5©yD^-^^ )V7.<D~7U*: 
5 — ^ — . ^D^^Or/D^— t ht-h->3 y^/Pt- ^ — , 

tubals &mistcu±7&-m&n<D&tM(Dmm$^n&fc / jk%i<D 

^T?f=f-5 ^<h^T#^) 0 #);Lk£, Xflft CNambi, P. <b. if • - 
^ • n^^rU-Jj])]/ - er^X I- 'J— (J. Biol. Chem.) , 267 m, 19555~19559 

V>U KGPR4 0£^rrS«&£ffiV>T*>cfc<, £fc^GPR4 0£^T 

GPR4 omt^tttlTH, RGPR4 OSB58bfe1&^«Wa*^ 
20 ;W£bV> 0 

BSM^<^*n§iii^C»ilt^V^-5o t>TteU Potter- 

^UhP> (KinematicaMD <D£Z>MW. m&tiilz^&ffcW, yU>^ 

25 i/x ^ t*TtpjE u& a* e> mm. &n^s xj\s& zmmz^zzkiz^z £ 
©M^fcj;§«^ii: biffin mxu. mmmtm&i&m (5 

0 0 ~ 3 0 0 0 r pm) Tmmm (fflflT, 191-10^) atou -L?fl££ £ 
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telftjfi ( 1 5 0 0 0 ~ 3 0 0 0 0 r pm) 3 0 #~ 2 ttMBifrU 

G.PR4 0€#Wr*IHlia^Jgtlii^©GPR4 0©*tt, liSfflJjS^rcD 1 

5 0 3 ~10 8 ^^§«$K, 1 0 5 ~1 o 7 #^T?&*©:wan?* 

GPR 4 0 Tzf^LT. h%.Tcfe7>&zi~Z. h&XP *)—~>tf~T%>±$&<D 
10 a) ~c) &mMt2>tztb\ZU. mtLtt. aa&GPR4 0H»t, 

GPR 4 0@j#<hbTte, 5c^CDGPR4 OB^*, Sfctt-^ftilW© 

sfr^5K:tt, STGPR4 o ^wr^aHfla^^^seflaomis^^, x^u 

20 — — K!H»-r*Cli:»C«fcOGPR4 0*ft«fW»-rs. 
Ay^y-KlfcJU pH4~10 (M*L<}ipH6~8) OU>fA , 777- 
h U X-tiy^y 7 7-fet*©U ^> HtGP R 4 0 £©i8-&S|fi#FU&VVl 

CHAPS, Twe en-80™ (^I-7h7Xtt) , i?*h->. 

7n^T-iz^£3GR4 o^ii^fc^) (^^Httfls^W (Dfrmzmz. 
5IWTPMSF, P<^y^>, E-6 4 (^^FCTSfcBfrfi) , ^:7°X* 
^>^^©ya^7-ifffl*^J^iDi"S2:i:t>T#So 0. 0 1-1 0m 1 
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OSEI/t^-Se»»«fc, — 5£4 (5000~500000c pm) 
»bfcU#>F*SfcbDU RH#fcl 0" 4 M~1 0- 10 MOtS^b^**^$ 
i*&o (NSB) &»«fc»te^jft*a©*««©*58^0ib-& 

5 3 7 *CT\ JKJ 2 0 #~ 2 4 l$|HU M£ L < it® 3 0 #~ 3 «f«ff 5o 

* (NSB) ft3|V>fc*«^>h (B 0 -NSB) SI 0 0%±Vtcm, #SW 
10 (B-NSB) 5 0%&TfcfcS*OIMb^#J*8ftt£St& 

GP R 4 0 7dt~Z. hSfcfi7>^^f-X ^ ij -->y-r&±fBcD 
d) ~g) ©^§HJg-rSfefelC«, MfcMC, GPR4 0^t«» 

iraaxou c - f o s <Dm&fcs pHotT&t^ 

20 MfrWKitt, gpr4 o^^r-r§^fl&Sr-7;p^x;i/yi/-b^}c 
j&g-r & . x ^ u - - > if &ftu z> \z & tz o t « h& t> o Tif^^i§^ * & 

25 (0y*tf, Ca u , cAMP&£) S^HWMfcfcJ: 
oTfeiV^o c AMP^ttKW^^OfilttfcOViTtt, 7*K3'J> 
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SBSb&ffll&jWg-CfcS. GPR4 0Mlfc»bTH MOG 
P R 4 0 *&T%mffiM> ±s&<D%8Mx.M G P R 4 0 *»8ibfe«Bttl*«:2a« 
5 M£bV* 0 

^ U—->^1?#^>tLfe'ft;^#J^GPR4 hlr^S^GPR4 
OTV^rf^X Mf»SA^©^#:W«:HMIB^tt«T© (i) (ii) fo 

(i) mt&a) ~c) O^^U-->^«*SfrV^ *5S9i©^«Ji:GPR 

iWitStt^t b ft Wt-&*IS& * tc tt* ©l£te T > 37 =f Z7 h T? & § . 

(ii) (a) Hift^§GPR4 0mt5illi)iai:^MSt, ±12b7ci&ffi 

15 uajw*igtt*ws"r*. «najw*istt*#-rstt»fls^»ttG p r 4 0 km-t 

(b) *f8M©^4&*GPR4 0*^W*rS«ffll&fcSStt*-e-fc«-&t; 

*vt**ffliftjRi*»tt*W5eb, jttarrs. #5BK©te^«fc<fcsaiji^*jgi3: 

20 ?&«4>S-&»Stit*fl2'&'»ttGPR4 OlCOT^>T>^rf-X bT&3. 

GP R 4 0 ZzfnX hSfc(JGPR4 07>^^-Xh©7^'J-^>^ffl 
Ml *$BW©flS£*£* GPR4 0, G P R 4 0 £ ^TT 3 2; 
25 GPR4 0^Wt5tt®»^ft5fe©^:i*-Cfe5 t 

i. ^w-~>trmum 
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Hanks' Balanced Salt Solution (=£:/n1±§g) lc> 0. 0 5 %©^viflf 7 

?M10. 4 5 um<D7J)V*—'VnmMWl>. 4Wi%ftTZ>fi\ fc&W* 

5 b) GPR4 OttA 

GPR4 0^i$tfcCHO»|$, 1 2 ^:7>- Re 5 X 1 0 5 4@/A 
. TMttU 3 7t, 5%C0 2 , 9 5%airT2 0F B 1i§iUcfe©, 
c) iibfc^M0^«l (£*T, «WMb*ttfcV><3> 
rfrflR® C'H] , C ,2S I) , C ,4 C] > C S5 S) fc£T?«»b&*38§li<0fl:-& 
10 ^ 0 4 T2*£V>K1:- 2 0-CfcT«#U, S»aSiJ^ffl$g 

mmizT i MMfcSHK-rs. 

TlmMt^«l;5i:iIt, -2 0*CT^#T^ o 

15 2. 

mfemmmm 1 m 1 t 2 hhjh* 490M ©«d£jfl»«*^#;ftfci)n 

b) 1 o- 3 ~i o- io M<Dumk'&wmm*5 u lMfct, wmfo&m* 
ft:^«j©«to d k 1 o- 3 u<Dimmt^m^m c 1 o- 3 m> ^sm jd^lt 

c) K^SI^5feL, lml©Mi«T3®W§. JWI&IOB'&L 
feIi'J^>h'^0.2N NaOH-l%SDSTg<|U 4ml©i#'>' 

25 >3^-^-A (ftftjffi&H) tl^tS. 

d) ^#S/>^1/— >a >^J^>^- £fflV>Tifc»fitt 
£$J>tU Percent Maximum Binding (PMB) £&£>5£""e3<#>3o 

PMB= [ (B-NSB) / (B 0 -NSB) ] X100 
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PMB : Percent Maximum Binding 

NSB : Non-specific Binding (^MfitytS-a*) 

b o : m±m^m 

5 

*mW(DXt7V—~>ffJj&<Df&WLfe. GPR4 0 £-€-©rtB&y#>FT 

^b^^fcte^©*^ GPR4 07^ht&aGPR4 07>^^- 
15 *hT&3„ 

5GPR4 0 Trfnx h SfcttGP R 4 0 7>^rf~X hmiZ1&%:MJ$.UT^ 

20 e) (#u mmmua) tvwftkmmmzf? 

mm. u>m, h^tr^m. t©^, *§v>sfw wx&. 

mm, yntf^->m> 7-7;^, TW>m> ha^^ is^, 
v>jm. mm.. &&&m. **>x)is&>m, ^>v>x;u*>Mte 
25 £) t©^£^vie.n«>c 

GPR4 0 73'rx M*. GPR4 0 fcjfcff -5 'J #> HX^^flg^md^T 
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GPR4 07>^^-XhH GPR4 0 U FT*SlliI&B&# 

m^mtG p r 4 o t (Dm^ti^m^-r^^mn. gpr4o \zm? & u 

flgJM£GPR4 0 £(Dm&Jd*W>ZlkZ>fc'&mte. GPR4 0t^ 
ffl^T§^n5(i)GPR4 0 7^ h£fcte(ii)j3iJ»^£GPR4 0 £<Z> 

mm&m> &mwmm* &.mmi&, mmm. mw>m. mmmt, &mmm. 
15 m<&£&. t&mm'mmmuaomm^nt^m • femm, mmmmmmm 

Mthxmmx&z. mmmizit. -f>^u>t#i (id -r>x 
v>#®3?m (in?) ^r^> ^«^^#^n^.... 
#fg^©7^u-^> trim £ ^'j-z>^yhsi t# e. n 

20 5(i)GPR4 0\zM-tZ>T>#3-X h&frfetiOm&jMt GP R 4 0 

m^, mum, igjfiUBE, mmm&nmmm. Mmm&wm, mmm^mm^ 
ox'j;-?, i&Mrt;, jfe&ttgssu ^>x'j>jfii^ 

jfiL^ &&mmiia.mt3:£&'Sizn2>. mz, gpr4o ^*r-r^T>^rf-xh«. 
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GPR4 0T>^rf-Xb^J:Wffl^©^-%-B#»i«i5g^^nT, £n<b£ 

®.^3$mzMi>. mmzn^-VTh^v, mm^^T^vx%^\ 

^fflm^0MB'&J*«, &#*hl^ &#;i/-K ttft&A, il&#.'&fcrfr& 
15 «GPR407i-7MliMU lfffl»0. 01~100MgB 

5GPR 4 0 T3f~X h£/£teGPR4 07>?=r~X h £_hfB<£>EI!££ 
20 £ili:#n?#3„ 

¥L«j$j (tfiRfcfx 5yK 7^7, t^S?, -rx. 

G P R 4 0 7^-X h ^fc«G P R 4 0 7>^ ^7 h 

PR4 07^Xh^)0.1~10 0mg, KftK^l. 0~50mg, 
J:?)»*b<tt»l. 0~2 0mgm. *«PWfcfi:#-r*»'&tt, ^t<D 
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V>Tfet, — B('O^GPR4 0 0 1-3 0mglg, 



"To lR2pttmol/nol*&, ^DYh^77^-Tffll^tl^iI«# 

s : z/>ffUy h (singlet) 

d : &~JVv V (doublet) 

t : V (triplet) 

q : 9 yJV^rvY (quartet) 

20 m : W^l/y b (multiplet) 

br : ~?Xi — H (broad) 

J : $Jy'7V>if1&Mk (coupling constant) 

Hz : s\)Vy (Hertz) 

CDC1 3 : f^DD^A 
25 DMS0-d 6 : l^^K^^yF 

l H NMR : -fuyyW&gR&m 

I UP AC— I UB Commission on Biochemical Nomenclature £cfc£>ra§^ 
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DN A 




5 


c DNA 






A 


: 7t-> 




T 


: ^5 > 




G 


: tfy~> 




C 


: yh^> 


10 


U 






RNA 






mRNA 






d ATP 


: t^^v'TtV y>H!J > 




dTTP 




15 


d GTP 


: ft*y^77 y>H'J > 




d CT P 






ATP 






ED T A 






SD S 




20 


G 1 y 


: 2/"U iy> 




Ala 


: T^-> 




V a 1 


: A* U > 




Leu 


:. D-f ->> 




lie 


: <yp^y> 


25 


S e r 


: -fe U > 




Th r 






C y s 






Me t 
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10 



15 



20 



25 



G 1 u 


: tffr* ^ >WL 


Asp 


: TT.n^^ym. 


L y s 


: V'J> 


A r g 


: 7)V*~> 


H i s 


: k7^v>> 


P.h e 


: 7xZJl/77-> 


Ty r 


: j-ui/y 


T r p 


: MJ^h77> 


Pro 


: U > 


A s n 


: 7*A9*> 


G 1 n 


: tf)\>$ 5 y 


pGlu 




* 




Me 


: 


E t 




Bu 




Ph 


: 7x-JH 


TC 


: ?-T s /Vi?>-4 (R) F 



Tos : p- h;i/x>7>;i/7^n ;p 

cho : 

B z 1 : ^>i?)l 

Cl 2 Bzl : 2, 

Bom : ^>-J)V^y^)V 

Z : ^>^;i/^->^;i/^XJl/ 

ci-z : 2-t7uwo~j)\,jr*yt!)VT£~)V 

Br-Z : 2 -^D^E^>^;i/^-^>'^;V^x;i/ 
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B o c 
DNP 
T r t 
Bum 
Fmo c 
HOB t 
HOOB t 

HONB 
DCC 



n— 9 — 7)V-*v~)V* 

1 -h Hn^^>XhU7y- ;i/ 

3, 4->*k HD-3-kHD^>-4-W- 

1,2,3 -^>VhUT> 5 > 

: N, N' -^>/7DA^>;WM^$F 



aTOH»J^*5ViT, 7^7^ hJl, (MS) USkT<D$kmz&V)mi£\,tc a 
Wifem^ : 03r- 2—X%L ZMD> ^7^* — *7 — X%h ZQ2000 ^TcfcJ^^n^ 

x*t h:7*-A ii 

15 -f^MbS : ^WSM^Xbfe (Electron Spray Ionization : ESI) , 
^TzMrkMSJ^^^i 3r>tt3k (Atmospheric Pressure Chemical Ionization: 
APCI) . #S3^#«-&, ESI &m^fco 

20 tl? A* : YMC Combiprep 0DS-A S-5 Mm, 20 X 50 mm 
: A m ; 0. 1 % HJ ^;i/^-Dim ^WtK, 
Bi&; 0.1% h'J7MDiil ^fTth-h'Jjl/ 
^^^X>hU--f i7;l/A: 0.00# (A?£/Bij£=90/10) , 1.20# (A$i/B$[= 
90/10) , 4. 75# (Afj£/B$£=0/100) , 7. 30 # (A m/B ^=0/100) , 7.40 
25 ft (A *&/B $t=90/10) , 7.50 # (A m/B $t=90/10) . 

^>>X>hiM ^7J1/B: 0.00# (A$t/B*&=95/5) , 1.00 # (Ai£/Bf£= 
95/5) , 5.20# (Aij£/Bi£=5/95) , 6. 40 # (A fj£/B i&=5/95) , 6. 50 # 
(A WB i£=95/5) , 6.60# (A ij£/B *£=95/5) . 
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ffi& : 25 ml/min, : UV 220nm 

@H^iJ#^ : 1 
5 Y^GPR4O07=/M^t. 
@3^J#^ : 2 

Tt7XGPR4 FTScDNA©itt£SB?U&$K , r. 
BB?!l## : 3 

7 7 hGP r 4 o ©75 ;mijs*T. 

10 m^m^r : 4 

7^hGPR4 0*3 — FTScDNAOJfcMJ?!!*^. 
IB?!l#-*§- : 5 

WMtt : 6 

15 b h G P R 4 0 - Ft* c D N AOttSB^Swt. 
WM^n : 7 

^jn^-rif;i/GPR4 0 ©7$y»J5^t. 
@B^J#^ : 8 

^j-^-f-tf;i/GPR4 0 S3 - Kt5 c DNA©tSE?iJ^t. 
20 @B?«#-f§- : 9 

aax^-gpr4 o<or^ ymMn^to 

w&m^ : 1 0 

AAX^-GP R 4 0 £3 — FT5cDNA©IIi3^J^t. 
B3^J#-^ : 1 1 

25 £TFcD##0!ll 2 9 te'&ttS P C RI$T«ffl Ufc-k>^^^5-f V— 
SB^iJS-^ : 1 2 

£TFe>#5t0iJ 1 2 9 ^fett^P CRSJ^TMbfcT>7°-fe>Xia^7-r ^ 
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m&m^ : i 3 

5 S2^iJ#^ : 1 4 

wmm^ : 1 5 

10 s^t, 

I2?"J#^ : 1 6 

IB?!l#-f§ : 1 7 
IB*IJ#-% : 1 8 

OT<Z)#^M 1 3 2 JC^fr^ P C RRlti1*&m Lt^^-f^- 2 (DM.mW&\ 

20 B3^J#-^ : 1 9 

OT©##0!|1 3 2 P C RMfST^ffi bfey^-T -7— 3 (DigSBB^J 

IBJiJS-^- : 2 0 

25 

@B?iJ#-*t : 21 
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mnmn : 2 2 

&T©#*091 3 3^^3^^PCRRj^T^fflbfc7 p ^'fT-2(D^SiH^J 

5 ^co###J 13 0 T?»SnfcJgRte»l#E scherichia col 
i TOPlO/Zero Blunt — mGP R 4 0tt2 0 0 2^3^ 1 8 
0^?»fl!|O<aMlTgl#il ^*I6 (»ffi##3 0 5-8 5 6 
6) ©»a:ff»Ct*AStSia««^W3«m #tt£4MJffrfe>*-K:«Fft##F 
ERM BP- 7 9 6 7 £LT, 2 0 0 2 ^ 2 J? 1 4 Bfl> & ^CEJ»*R*«JII 
10 IS+H^BI 2-17-85 532-8686) ©Mffl&A • 

SftBf ( I F O) fcflFf6»# IFO 1 6 7 6 2t lTlff£*nt^5. 

tftjffiO##M 13 1 T#6nfc»K*a<M*E scherichia col 
i JM109/pCR2. l-rGPR40tt2002^3H18B^et 

3LftmmAmm&ffim-&®mm, m^mmn-^>^-\zmn^¥ erm 

15 BP- 7 9 6 8<hbT, 2 0 0 2 *p 2 R 1 4 £ftJffli*A • fBTO^Hft ( I 
FO) l:fftf§IFO 1 6 7 6 3 tUTfK$nTV^„ 

13 2 T#6nfcffi<Ett#E scherichia col 
i JM109/pCR2. 1 -monkey GPR4OS2OO2^7^230 

20 ' RM BP-8 12 5i:lTfK$nT^5, 

^3£tf)##0iJ 1 3 3T?#e»nfc^»«#E scherichia col 
i JM109/pTA hamstarGPR40li fgg|#Esch 
erichia coli JM1 09/pTAhams t e rGPR40i 
l/T, 2 0 0 2^12^11 B^eaSfrtSAllSf S^ffM 

25 4jMff£-fe>* — fc*fg##FERM B P - 8 2 5 8 t LT^ffcSftTt^S. 

3k»lfc4-h Hn^r^^^n^^^JI/ (0.70 g> 3.9 mmolh ^ 
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>¥)VT)\>n—)V (0.48 mU 4.7mmol) 43 &Z$ h U y —MT^y A > (1.2 
g, 4.7 mmol) Ofh5tHD77> (5 mL) mmzT"J-Jti)V^>m.-J^ 
)V (0.73 mL, 4.7 mmol) ^»Tb, i^ft^*^TT 2 P^IJf #bfc 0 SJft 

5 M'>W^7A^D7hif77^- (^1t>/fmX5P;l/=17:3) 

Tiftasu ^jStt;^ (0.62 g, j« 59*) a*ttt#t 

'H NMR (CDC1 3 ) <5 2. 59 (2H, t, J=7.5Hz), 2.89 (2H, t, J=7.5Hz), 3.66 
(3H, s), 5.04 (2H, s), 6.90 (2H, d, J=8. 6 Hz), 7.11 (2H, d, J=8. 6 Hz), 
7.29-7.44 (5H, m) D 

10 ###12 4-(7x~;i^ h*~>)^>if>:/nA'>M 

4-(7i-jM b* : Z')^>-£>-7un>m.*?-)V (0.60 g, 2. 2 mmol) 

(20 mD mmmz 2 m^imit^Y^^^mm (2 mi) 

M&W* 60 15 Bt^M^bfeo Kti&mz 2 SUSttK (3 mL) &bn%., 

15 )V— ^\^tJ->^e»S^b, &«fc<&<» (0.38 g, JR* 67*) 
gi^ 123-124 r. 

'H NMR (CDC1 S ) 5 2.65 (2H, t, J=7.5Hz), 2.90 (2H, t, J=7. 5 Hz), 5.04 
(2H, s), 6.91 (2H, d, J=8.6Hz), 7.11 (2H, d, J=8.6Hz), 7.28-7.44 (5H, 
m). 

###ii tmmoium&m^T, 4-t ^u^^y^.>y°un>m^)vti 

'H NMR (CDC1 3 ) (52.58 (2H, t, J=7.5Hz), 2.88 (2H, t, J=7.5Hz), 3.08 
25 (2H, t, J=7. 1 Hz), 4.14 (2H, t, J=7. 1 Hz), 6.81 (2H, d, J=8.6Hz), 
7.09 (2H, d, J=8. 6 Hz), 7. 20-7.34 (5H, m)» 
###J4 4-(2-7i^X h*y)^>f>7n/1>f 

4-(2-7xX;VXh^-»^>if>7nyi>i^?;i' (0.65 g, 2.3 mmol) CD 
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;-)v (3 mD ®m\z 2 m^miti-hv^^mm (3 mu 
M&wtt so «c-e i mmmwisfro fcfomz i m^mm (2.5 mD zmz, 

)v~ s\*-yr>frt>mmM l v, &mfc&m (0.50 g> jr* si*) znrco 

5 WiJ& 91-92 t:. 

l H NMR (CDC1 3 ) 5 2.63 (2H, t, J=7. 5 Hz), 2.89 (2H, t, J=7.5Hz), 3.08 
(2H, t, J=7.2Hz), 4.15 (2H, t, J=7.2Hz), 6.82 (2H, d, J=8. 6 Hz) , 
7.10 (2H, d, J=8.6 Hz), 7.20-7.34 (5H, m)„ 

5 4-(3-7x-;i/ya^^r5»^>if>^DA>MX^;W 

10 ^bjt 4-fc FP^rv-^>-fe*>^aA->^X5 1 ;l' (0.40 g. 2.1 mmol)© 

N,N-^^^*^75 H (15 mL) mWz, 60* i^Miti- h U V A (0.11 g, 
2. 7 mmol) £r#n;LT 30 l-^D ; E-3-7x^yn;'(> (0.53 g, 

2.7 mmol) £JD^ i^fe^^T 3 f^M^Lfc. MJ»fc7K£2)n;^ ffi 

15 ^DYh^57^- (^t>/»^=18:l) Ttt«U &Bfc<£tt 
(0. 29 g> JR* 46*) 

•H NMR (CDC1,) 51.23 (3H, t, J=7. 1 Hz), 2.04-2.13 (2H, m), 2.58 (2H, 
t, J=8. 1 Hz), 2.88 (2H, t, J=8. 1 Hz), 3.94 (2H, t, J=6.3 Hz), 4.12 (2H, 
20 q, J=7.1 Hz), 6.81 (2H, d, J=8. 6 Hz), 7.10 (2H, d, J=8.6Hz), 7.19- 
7.31 (5H, m)„ 

#%01J 6 4- (3-7 x -)V7U -» ^ ?U A >m 

###14 iim%L<D-%8k&m^T, 4-(3-7x-;pyn^^)^>-if >?un 

>^x^w^Mb^5#fc, jR* 45*. 

25 M& 109-110 r (5^X^;l/X-^Jl/— ^S^rU->*^f#i|Sft). 

'H NMR (CDC1 3 ) 52.05-2.13 (2H, m), 2.65 (2H, t, J=7.8Hz), 2.80 (2H, 
t, J=7.8Hz), 2.90 (2H, t, J=7.9Hz), 3.94 (2H, t, J=6.3Hz), 6.82 (2H, 
d, J=8.5Hz), 7.11 (2H, d, J=8.5Hz), 7.16-7.31 (5H, m). 
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7 4- (4-7 x.~)l7* h ^ >M > 7°U A >®?X^J|/ 

i-^an-4-^x-;i/^^>^?>^'fb'&#i^#^:o um 55*. 

5 'H NMR (CDC1 3 ) (5 1.23 (3H, t, 1=7. 1 Hz), 1. 76-1.85 (4H, m), 2.57 (2H, 

t, J=7. 4 Hz), 2.66-2.70 (2H, m),- 2.88 (2H, t, J =8. 1 Hz), 3. 92-3. 96 (2H, 

m), 4.12 (2H, q, J=7. 1 Hz), 6.79-6.82 (m, 2H), 7.08-7.11 (m, 2H), 

7.18-7.20 (m, 3H), 7.26-7.30 (m, 2H) 0 

mmm 8 i-u-y x.~)V7 h^y)^>t' yy°u n>m. 

10 ###J4 £mffi<Djj&k&m^T, 4-(4-:7;nx;K/h^v')^>i?>:7'n/\*> 

jf^ 79. 5-80. 0 T2 (^If Jl^X - f ;i^a^>^ S igi) . 
'H NMR (CDC1,) 5 1.70-1.90 (4H, m), 2.61-2.70 (4H, m), 2.89 (2H, t, 
J=7.9Hz), 3.92-3.96 (2H, m), 6.81 (2H, d, J=8.6Hz), 7.06 (2H, d, 
15 J=8.6 Hz), 7. 12-7.31 (m, 5H) 0 

##M 9 4- [ (4- y ac y * *si > S M ) V) y % J ] ^ >-t? > 7° a a >ix^;v 

4-T^ 7 ^>if>yn/^>mx^;i/ (0.70 g, 3.6 mmol) © N,N-3?j*3\^ 
t}n;I/AT5 F (25 mL) MiC, 4-7iy + yglft (0.85 g, 4.0 mmol)* 

{z-V *^JVT s. ; 7°u vjw % jvtfz?^ s. (0.76 g, 4.0 

20 mmol), 1-fc H P^^>y b U T V—)\>— vfcjfBtt (0.61 g, 4.0 mmol) £Jn 

(A^riJ-VfflX^JH:!) -C»»U mm<K&W (0.96 g, JRa* 68%) £ 

25 'H NMR (CDClj) <?1.24 (3H, t, J=7. 1 Hz), 2.61 (2H, t, J=8.0Hz), 2.94 
(2H, t, J=7.9 Hz), 4.13 (2H, q, J=7. 1 Hz), 7.03-7.08 (4H, m), 7.16- 
7.21 (3H, m), 7.36-7.43 (2H, m), 7.54 (2H, t, J=8.5Hz), 7.73 (lH.s), 
7.84 (2H, d, 1=8. 7 Hz) D 
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JAM, 214-215 "C (f h 7 1 H D 7 7 eSISS) . 

5 'H MR (DMS0-d 6 ) <5 2. 52 (2H, t, J=7. 6 Hz), 2.79 (2H, t, J=7.6Hz), 

7.07-7.12 (4H, m), 7.18-7.25 (3H, m>, 7.45 (2H, t, J=7.4Hz), 7.65 (2H, 

d, J=8.4Hz), 7.98 (2H, d, J=8.7Hz), 10.11 (1H, s). 

##0||1 1 4-[3-[^5 1 JK4-7x-;V-2-5 1 7y'JJW75y]yD^->]^ 

10 tfc N-/^H-7x-;H-?7^75 > (0.30 g, 1.7 mmol) 

(D N,N-^^^M75 H (5 mL) mmz, 60% zfcUffl^- h U ^ A (72 mg. 
1.8 mmol) ZiUpLX 30 frm.&Vfz'&. 4-[(3-7d^7d fcf;i/)^->] ^>if 
>7n/t>tX^ (0.57 g, 1.8 mmol) £iHA, I^SISt 3 mmU 

=15:1) mmit&m (0.58 g, UK* 80%) £#fe 0 

'H NMR (CDCI3) 51.25 (3H, t, J=7. 1 Hz), 2.10-2.30 (2H, m), 2.58 (2H, 
t, J=6.8Hz), 2.88 (2H, t, J=6.8Hz), 3.14 (3H, s), 3.73 (2H, t, J=6. 8 
20 Hz), 4.03 (2H, t, J=6. 0 Hz), 4.12 (2H, q, J=7. 1 Hz), 6.70 (1H, d, 

J=3. 8 Hz), 6.83 (2H, d, J=8.6Hz), 7.10 (2H, d, J=8. 6 Hz), 7.20-7.30 
(1H, m), 7.30-7.38 (2H, m), 7. 82-7.85 (2H, m)„ 

##0»J1 2 4- [3- ? JK4-7 x ^;V-2-^7 ^/'J JW 7 5 7 ] 7*0 ^ 
25 ##0!|4 tm$(i<Djjfe&m^X, 4-[3-[^5 i ;K4-^x-;i/-2-5 i TV , 'J;i/) 

7 3. J ] 7*n ->] ^ >if y zfu /t ym^frfr *>&mto&*a*%K.. W¥ 

13%. 

Wan 89-90 *c (v?x^;ux-^;u— ^D->^6BISI). 
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"H MR (CDCI3) (5 2. 14-2. 23 (2H, m), 2.64 (2H, t, J=7.9Hz), 2.90 (2H, 
t, J=7.9Hz), 3.14 (3H, s), 3.73 (2H, d, J=6.8Hz), 4.03 (2H, t, J=6. 0 
Hz), 6.69 (1H, s), 6.84 (2H, d, J=8.5Hz), 7.11 (2H, d, J=8.5Hz), 
7.23-7.33 (1H, m), 7.35 (2H, t, J=7.7Hz), 7.82 (2H, d, J =7. 2 Hz). 
5 ##M13 l-[(4-^Pt-2,6-y7;^P7i-;W^>']-2,3-v?tHD- 
1H-- r >f> 

###11 tmme>jjm*m^T, w >^/-;i/<t 4-70^-2,6-^7^ 

MfiL 46-46 -C (MMX.9-)Vft<Z>n%s&)o 
10 'H NMR (CDCI3) 5 2.34-2.40 (2H, m), 2.83-2.92 (1H, m), 3.20-3.31 (1H, 
m), 5.64 (1H, t, J=4.4 Hz), 7.04-7.13 (2H, m), 7.17-7.22 (1H, m), 
7.28-7.32 (3H, m) 0 

###01 4 4- [ [4- [ g 1 ;!/ (4-7 x ^;v-2-f7 y u ;w 7 $ ; ] y ^ > 
W ;W 7 5 j ] ^ >M > y° a n >^x5p;p 
15 #%#I9 tmm<D^fk^m^T, 3- (4-75 / 7in;W 7 p n ift>txf;i/ 

'H NMR (CDCI3) <5 1.24 (3H, t, J=7. 1 Hz), 2.61 (2H, t, J=7. 9 Hz), 2.94 
(2H,. t, J=7.9Hz), 3.10 (3H, s), 4.12 (2H, q, J=7. 1 Hz), 4.86 (2H, s), 
20 6.75 (1H, s), 7.20 (2H, d, J=8.4Hz), 7.26-7. 30 (2H, m) , 7.38 (2H, t, 
J=7.8Hz), 7.46 (2H, d, J=8. 2 Hz), 7.54 (2H, d, J=8.4Hz), 7.75 (1H, 
s), 7.82-7.87 (3H, m). 

###J1 5 4-[[4-[[/^K4-7x-;H-5 ; 7y i J;W75/]^5 i JH^>' 
25 0^M4i:nM(D^^m^X, 4- [[4- [ ^ (4-7 x r;H-^7 \/ U 

;W7$y]^ ^)V] * > v*-f ;w 7 $ j ] ^ >i£ > 7 p d /i e> m 

JR* 79« 0 

183-184 "C WxfJW- s\*c-yr II). 
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'H NMR (CDC1,) 6 2.66 (2H, t, J=7.5Hz), 2.94 (2H, t, J=7.5Hz), 3.08 
(3H, s), 4.84 (2H, s), 6.75 (1H, s), 7.20 (2H, d, J=8. 5 Hz), 7.22-7.30 
(1H, m), 7. 30-7.44 (4H, m), 7.55 (2H, d, J=8.4Hz), 7.80-7. 87 (5H, m). 
6 (E)-3-C4-[(2,3-> ? b Fd-1H-Ot>1-' f ;W^^]-3.B-5? 

-2, 3-$?fc HD-lH-f ^^S^aft"^*^. J»40*. 

74-75 «c (ffl$fcx^;wsM vynHjvx- T-)V&&m&5d. 

'H NMR (CDC1,) 6 2.37-2.43 (2H, m), 2.84-2.93 (1H, m), 2.32-3. 32 (1H, 
10 m), 3.81 (3H, s), 5.74 (1H, t, J=4. 5 Hz), 6.34 (1H, d, J=16 Hz), 7.03- 
7.12 (2H, m), 7.16-7.23 (1H, m) , 7.28-7.35 (2H, m), 7.53 (1H, d, J=16 
Hz)„ 

##0U 7 4-[(2,3-> 5 k hp-ih— r >^>-w;w^^]^:h£>w®;* 

15 ##0!|1 £H»©2r8s£JI!V*T, 4-fc H a^r^^>i^?;i/t 2, 3- 

$>k Hn-iH— r >f>-i-t-;W^«^l^#fc. 69%c 

'H NMR (CDC1,) 6 2.10-2.30 (1H, m), 2. 45-2. 65 (1H, m), 2. 52-2. 57 (1H, 
m), 3.09-3.19 (1H, m), 3.59 (2H, s), 3.70 (3H, s), 5.75 (1H, dd, J=6. 6 
20 Hz, 4.4 Hz), 6.95-6.98 (2H, m), 7.21-7.32 (5H, m), 7.43 (1H, d, J=7. 2 
Hz) o 

##m 8 4-[(4--hP7x-jw^ h^-y\^y^y^unym^)v 
###15 £mn<DJj$k*m^-z, 4-t ^u^y^yifyfunym^^JVi: 

4-~ b D^>^^P 5 H*> e.»b^$f JR* 41*. 

25 l H NMR (CDC1 3 ) 6 2.60 (2H, t, J=8.0Hz), 2.90 (2H, t, J=8.0Hz), 3.66 
(3H, s), 5.15 (2H, s), 6.88 (2H, d, J=8.6Hz), 7.13 (2H, d, J=8.6Hz), 
7.60 (2H, d, J=8.7 Hz), 8.23-8.28 (2H, m) e 
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###|4 hmm(DJjfe&m^X, 4-[(4--hP7x-;l/) ;* h^>-]^>-tf> 

^D/t>m^^;i/>&^^^k;^^#fec JR* 26%. 
»^ 179-181 t: »iif;HA^>^e.Bigi). 

'H NMR (CDC1 3 ) 52.65 (2H, t, J=7.7Hz), 2.91 (2H, t, J=7.7Hz), 5.15 
5 (2H, s), 6.89 (2H, d, J=8.5Hz), 7.15 (2H, d, J=8.5Hz), 7.60 (2H, d, 
J=8.5 Hz), 8.24 (2H, d, J=8. 6 Hz) 0 

###12 0 4-[(2,3-^tHa-lH-'T>5 i >-l— f;W^^]^>if>Sm 

#^j4 tmmvjjm&m^T, 4- [(2, 3->> t ho-ih-t >5*>-i--f 

^^]^>if>^m^^;^5^M^tI^t#^: 0 J» 52*o 
10 121.0-121.5 «C (iiXfJV-A^>A^S8i) t 

'H NMR (CDClj) 6 2.10-2.26 (1H, m), 2.45-2.60 (1H, m), 2. 80-2.97 (1H, 
m), 3.09-3.14 (1H, m), 3.61 (2H, s), 5.74 (1H, dd, J=6. 7 Hz, 4.4 Hz), 
6.97 (2H, d, J=8. 6 Hz), 6.99-7.34 (5H, m), 7.42 (1H, d, J=7. 2. Hz) . 
##012 1 4-(4-7i/^->7i/+y)^>X7^ftH 
15 4-7x/^v/7i7-;i/ (1.0 g, 5.4mmol) <D N.N-^/WI/^Ar^ H 
(20 mL) mWi\Z, 4-7Mn^>^7;VftH (0.67 g, 5.4mmolK fflgtjj 
U«7A (0.75 g, 5.4 mmol) £in3_, ig<&#)£ 100 t2T? 15 B#H3g#L}fco 

B^vU^^kft^A^o^ b£f^!7^ — (^if >/ffr^X3S>P=9:l) T 
20 flMMU Mfc^ft (1.4 g, 89X) 

'H NMR (CDClj) 6 7.02-7.12 (9H, m), 7.36 (2H, dd, J=7. 5 Hz, 8.5 Hz), - 
7.85 (2H, d, J=8.7 Hz), 9.92 (1H, s)„ 

#%0!I2 2 4-([l,r-tf7xX;V]-4— f;^^rS»^>X7;^h F 

###12 1 i:^©7jj*$fflViT, 4-tKD^>f7x-M 4-7JV*n 
25 ^>X7;Prb H^5*IB^'»&#*:, W 37*. 

'H NMR (CDClj) 6 7.10-7.19 (4H, m), 7.35-7.49 (3H, m), 7. 58-7.66 (4H, 
m), 7. 87 (2H, d, J=8. 7 Hz), 9.94 (1H, s) c 

##0>J2 3 4-[4-C7xX;l'* h^rvO 7i; + y]^>X7^rt H 
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###12 i tmm<DJ5fe*m^T. M>^^'>7i;-;i/t i-y)V 

tD^>X7;l/Tt H^&MMb«&**#fc. W 57* 0 

'H NMR (CDC1 3 ) 5 5.08 (2H, s), 7.00-7.03 (6H, m) , 7.34-7.46 (5H, m), 

7.83 (2H, d, J=8.7 Hz), 9.91 (1H, s)» 

###13 2 tm^co^m^m^x. ^-^-y^j^y^j^^^yXT^ 
^^m^m^mr^ urn 

'H NMR (CDC1 3 ) 61.64 (1H, s), 4.66 (2H, s), 6.98-7.01 (8H, m), 7.09 
(1H, t, J=7.3Hz), 7.31-7.36 (4H, m). 
10 ###J2 5 4-([l,l'-ti7xZi;W-4— tfrtt5S)<*>i»V7)Vn—fr 

#5##I3 2 tm%i<D-J3ti£*m^T, 4-([l,l'-tf7ai-;l/]-4— C jl/^ ~» ^ 

>X7;vrt Yfrzmmit&Mitntco 66*. 

'H NMR (CDC1 3 ) 61.64 (1H, s), 4.69 (2H, s), 7.03-7.08 (4H, m), 7.35- 
7.48 (5H, m), 7.54-7.58 (4H, m) 0 
1 5 ##^J 2 6 4- [ [j* =P;V (4-7 x~;i/-2-=PT V UW75/]^ 9\M ^ >X7 
Jl/^k H 

4- c [* (4-7 x -;i/-2-^r v u ;w r ^ / ] ^ ^jw ^ >if * y 

(1.0 g, 3.2 mmol) CDl^mx^ (40 mL) ^{C-^^>^> (4.0 g) £ 

jn^ifiT 3 Ptr^ii^bfc. ^&£*iygu 

20 W^Ai'DYh^?^- (A^>/liX?JV=5:l) T?tt«U igU 
(0.80 g, 81%) =£#fco 

'H NMR (CDC1,) 6 3.10 (3H, s), 4.88 (2H, s), 6.75 (1H, s), 7.25-7.30 
(1H, m), 7.35-7.40 (2H, m), 7.51 (2H, d, J=8. 0 Hz), 7. 83-7.88 (4H, m) , 
25 10.00 (1H, s)„ 

2 7 (e) -3- [4- [ o a-y > ;ij;W7s;]^ *m y 

*1§lsfri?3L^)V*X-fcyWm^)l (0.81 g, 3.6 mmol) ©rh7tHn 
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y?> (10 diL) jgifcfc 60* *3Mt:M-U£A (0.14 g, 3.4 mmol) *m%-T 
30 ftmn& bfc^ 4- [ (A-y x - ;W2-5PT 7>J;v)7$;]^ ^ 

>X7Jl/jt F (0.80 g, 2.6 mmol) Ofh7tHD77> (10 mL) Mt£ 

5 fee fflm^^^^^bfeo M$>"J^M7A^p-7h^77^- 
(^^^^X^^lSrl) TfiL, mmit&m (0.96 g, JR* 98*) 

*H NMR (CDC1 3 ) 6 1.33 (3H, t, J=7. 1 Hz), 3.08 (3H, s), 4. 26 (2H, q, 
J=7.1 Hz), 4.80 (2H, s), 6.42 (1H, d, J=16.0Hz), 6.74 (1H, s), 7.25- 
10 7. 39 (5H, m), 7.50 (2H, d, J=8.2Hz), 7.67 (1H, d, J=16.0Hz), 7.86 
(2H, d, J=7.2 Hz) 0 

##M2 8 4-[[^^;K4-^xX;i/-2-^T % /U;WT^/]^^;W^>if> 

y°nA>m^JV 

(E) -3- [4- [ O (4- 7 x x;i/-2-^ 7 V 'J )V) 7 ~l J ] * ^-)V\ y x x;i/] 7 
15 D^>Hl^ (0.60 g> 1.6 mmol), &fb- y^T^fcfn^ (0.41 g, 3.2 
mmol) ©X^/-;i/ (25 mL) ^tCTK^b*^^^ h U >7A (0.30 g, 8.0 
mmol) ^JP^T^T* 2 mmm.&Vtc. H^^zK^iO^., tUxfJUfi 

^!7>f- (^\^rit>/^mx^;i/=18:l) TiSl. ^m^% (0.39 g, IR 
20 m 6 450 £#fc 0 

l H NMR (CDClj) 6 1.23 (3H, t, J=7. 1 Hz), 2.60 (2H, t, J=8.0Hz), 2.94 
(2H, t, J=8.0Hz), 3.06 (3H, s), 4.12 (2H, q, J=7. 1 Hz), 4.73 (2H, s), 
6.72 (1H, s), 7.17 (2H, d, J=8.0Hz), 7.25-7.30 (3H, m), 7.35-7.40 (2H, 
25 m), 7.85-7.88 (2H, m)« 

##05 2 9 4-CC^^JK4-^xn;i/-2-5 i T\/U;W)Tay]^^;i/]^>-fef> 

y°uA>m. 

4 1 mutt $k&m ^x. 4- [ =?)v u-y x x^-2-^t v u m 7 



WO 2004/041266 



PCT/JP2003/014139 



167 

Hft& 109-110 x: (iilx^jv- 

'H NMR (CDC 1 3 ) 52.66 (2H, t, J=7.9Hz), 2.94 (2H, t, J=7.9Hz), 3.06 
(3H, s), 4.73 (2H, s), 6.71 (1H, s), 7.17 (2H, d, J=8.0Hz), 7.25-7.34 
5 (3H, m), 7.37 (2H, t, J=7. 8 Hz), 7.86 (2H, d, J=7. 2 Hz) 0 

l H NMR (CDC 1 3 ) 51.60C1H, s) , 4.65 (2H, s), 5.05 (2H, s), 6.92-6.96 
10 (6H, m), 7.29-7.45 (7H, m)„ 

#f^J3 1 2,3-S^b FD-5-(^ocZi;i/^ h^-»-lH— f >^>-l-^-> 

5-tHD^H>^> (1.0 g* 6.2 mmolK 1>5?))s7)V3—)V (0.65 g, 

5.6 mmol) &£Z$ h U 7fMX7 4 > (1.7 g> 8.4mmol) O'xb^hFa 

y=y> (30 mL) «Kl 1,1' -(7^JtoW^^U^> (2.1 g, 8.4 
15 mmol) B^^UX 16 f^M^l^c., ^MlSr^*^ 

=10:1) TifiiiSU M'fb^ (1.3 g, JR^ 97*) £i^*<hLT#fco 
'H NMR (CDC1 3 ) <52.67(2H, t, J=6. 1 Hz), 3.08 (2H, t, J=6. 1 Hz), 5.15 
(2H, s), 6.97 (2H, s), 7.30-7.45 (5H, m), 7.70 (1H, d, J=9. 1 Hz), 
20 ###|3 2 2,3-v^b l<n-5-(7i-JM h^MH— f >f>-l-^r—)V 
2,3->?t: Hn-5-(^o:ii;i/^ b^r-»-lH— f >^>-l~^> (1.3 5.46 
mmol) !&Th7bHn77> (20 mL) (10 mL) V>mWlzm 

Tk^b^^^^bU^A (0.41 g, 11 mmol) &MX.1t&s M"C 2 Bf 

25 JBE»«bfc. lSS'>'J*^7A70 , 7b^7>f- (A^>/ffiKl 
^=3:1) T»»U *Hft;-&<ft (1.16 g, JR* 8930 §S«ilt#fc. 
*H NMR (CDC1 8 ) 61.70 (1H, d, J=5.0Hz), 1. 85-2.05 (1H, m), 2.40-2.55 
(1H, m), 2.70-2.85 (1H, m), 2.95-3.10 (1H, m), 5.05 (2H, s), 5.10-5.20 
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(1H, m), 6.85-6.87 (1H, m), 7.25-7.45 (6H, m)„ 

###|J3 3 2-(4-^Dt7iy*^)-2,3-^hHD-lH-'f>7 : > 

zmmik&m&mco «59%„ 
5 m& 83-84 x: mm^j^—^ivyu^juji-^m^nm^o 

'H NMR (CDClj) 53.13 (1H, d, J=3.0Hz), 3.18 (1H, d, J=3.0Hz), 3.33 
(1H, d, J=6.2 Hz), 3.39 (1H, d, J=6. 2 Hz), 5.09-5.15 (1H, m), 6.78 (2H, 
d, J=9.0 Hz), 7.16-7.26 (4H, m), 7.37 (2H, d, J=9.0 Hz)„ 

3 4 (E)-3-[4-[(2, 3->?h. F P-lH-< >T>-HJWt4 : >']7x^ 

io M-2-y'u^>m^^)V 

2-(4-^P ; E73iy^>')-2,3-v?t Fa-1H—T>^> (1.4 g, 4. 7 mmol) (D 
N,N->?^^;^;^AT$ H (4.7raL) mmZwMfcmJ- b U (1.0 g, 12 
mmol), T^U;UM^^;P (0.86 mL, 9.5 mmol), f b 5 7^)V7 
^D'JH (2.0 g, 7.1 mmol) gi&zmW^WJ* (31 mg, 0.14 mmol) £ 

15 iju*., ioo r-r? 24 P^r«^b^. 7jc^in^.> 

U ^Lfco ii^iSll^l^-A+l}-^ ^I^lb, (0.96 
g, J» 69*) £#/fc 0 
115-116^0 

20 'H NMR (CDC1 3 ) 5 3.16 (1H, d, 1=2.9 Hz), 3.21 (1H, d, J=2.9Hz), 3.37 
(1H, d, J=6.4Hz), 3.43 (1H, d, J=6.4Hz), 3.80 (3H, s), 5.17-5.23 (1H, 
m), 6.31 (1H, d, J=16 Hz), 6.91 (2H, d, J=9.0 Hz), 7.17-7.27 (4H, m), 
7.47 (2H, d, J=9.0 Hz), 7.65 (1H, d, J=16 Hz). 
##0)J 3 5 (4-^b^^7x/^^) mm^)v 

i 

25 4-^ b^zsy — )V (5.0 g, 40 mmol) <D N.N-^^^M^AT^ H 
(50 mL) mmz 60* 7jc^b^bU^A (1.6 g, 40 mmol) &XftTTZjjaX.. 

m'&m* zoftmmwisfco ctazyu =emm^)i (7.4 g. 44mmoi) 
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- (A+t^/iil^M:!) T**«U mmit&V! (8.0 g, JR$5 94X) 

5 'H NMR (CDC1 S ) 5 1.30 <3H, t, J=7. 1 Hz), 3.77 (3H, s), 4.26 (2H, q, 
J=7. 1 Hz), 4.57 (2H, s), 6.81-6.89 (4H, m)o 
###13 6 (4-kFD^>7i;^ 5/) »Bft X5 1 ;!/ 

(4-^b*->7a:;*"»ffi|J^ (2.0 g, 9.5 mmol), JL#>tt-)l 
(2.8 mL. 38 mmol) 3$&Zfimt7)\'5.~0& (5.1 g, 38 mmol) O^nP^ 
10 ^> (20 mL) mWt&> imT-C 40 #IWi£#L£:. KM§^an*Mi 

Ifih-KV^DHJU-fM^^It, (1.4 g, IR* 

75!S) £#fc„ 
15 JM 123-1 24*0. 

'H NMR (CDCI3) 6 1.30 (3H, t, J=7. 1 Hz), 4.26 (2H, q, J=7. 1 Hz), 4.56 
(2H, s), 6.73-6.84 (4H, m). 

(4-kHO=lr^7iy^>')»iX^ (0.49 g, 2.5 mmol), 4-7i^7 
20 ^7a5h' (0.59 g, 2.8 mmol), IfcBfefcU^A (0. 69 g, 5.0 mmol) 

tfH'Mb^U^A (30 mg, 0.50 mmol) <D N.N-^^fMMTS H (5 mL) 
30 SSfcl 50 *C T? 3 KfM^Lfc. »**&«jEETSS 

^j7A^aYh^77^- (^t>/imi^=4:i) -?8f«U *JB^^ 

25 #7 (0. 62 g, 7630 

«H NMR (CDC1,) 61.30 (3H, t, J=7. 1 Hz), 1.78-1.83 (4H, m), 2.66-2.71 
(2H, m), 3.90-3.94 (2H, m), 4.26 (2H, q, J=7. 1 Hz), 4.56 (2H, s), 
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6.79-6.87 (4H, m), 7.18-7.21 (3H, m), 7.27-7.31 (2H, m) . 

[4-(4-7 i^jl/^ h^i^) 7 x y ^i/JffiX^l/ (0.59g, 1.8mmolh zk 
KflS'J^^A— TKlPtt (0.15 g, 3.6 mmolK fh7tFn77> (5 mL), ;* 

5 $;-)\> a mu ^.fc^jc (3 mD <Dm&w*^u-c 48 mmmftvrc. in 

jfc&SIMfcU ^HHt^* (0.48 g, » 89X) <H#fco 
jH£ 116-117*0. 

10 'H NMR (CDC1 3 ) 6 1.78-1.82 (4H, m), 2.66-2.71 (2H, m), 3. 90-3. 94 (2H, 
m), 4.62 (2H, s), 6.81-6.88 (4H, m), 7.16-7.21 (3H, m), 7.27-7.31 (2H, 
m)o 

###J3 9 [(4-* h^->7irW^]f|Ifil/ 
Mf^->ft7iy-;p (15 g, 0.11 mol), hUX^75> (28 mL, 
15 0.20 mol) ^ck^h-^fc KP77> (150 mL) ©^i^ifl^DtMl 

(21. g, 0.13 moi) sin*., mt— «HJt*^bfc. x*/-;w do mL) 

;i/=10:l) T?*ff»U mmik&W (22 gs JR* 92S) 
20 tftJR. 

'H NMR (CDClj) 61.22 (3H, t, J=7. 1 Hz), 3.51 (2H, s), 3.79 (3H, s), 
4.14 (2H, q, J=7. 1 Hz), 6.83 (2H, d, J=8. 8 Hz), 7.42 (2H, d, J=8.8Hz)» 
##014 0 [(4-h h'D^>>7x^)ft]»^ 

##W3 6 tmm&xm&m^T. in-* h^->7x-;i/)5 ; t]sti^ 

25 &P>3tMit&V!l&&i£o IR* 91 %„ 

. 'H NMR (CDClj) 61.22 (3H, t, J=7. 1 Hz), 3.51 (2H, s), 4.14 (2H, q, 
J=7.1 Hz), 6.76 (2H, d, J=8.8 Hz), 7.37 (2H, d, J=8.8 Hz) 0 
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##01J4 1 [[4-(4-7xr.^h+i/)7x-JW^]»5 1 JV 

5 'H NMR (CDC1 3 ) <51.22 (3H, t, J=7. 1 Hz), 1.76-1.84 (4H, m) , 2.66-2.71 
(2H, m), 3.50 (2H, s), 3.93-3. 97 (2H, m), 4.13 (2H, q, J=7. 1 Hz), 6.82 
(2H, d, J=8.8Hz), 7.18-7.21 (3H, m) , 7. 26-7.29 (2H, m), 7.39 (2H, d, 
J=8.8 Hz). 

#%#I4 2 [[4-(4-^xzi;i/^b^'» y ^-M^mm 

io ###13 8 tmmojjm&m^T, [u-iA-yx.zDvy^h^^y^M^- 

ffli& 73. 5-74. 5*0 (BWi^ )Vfr 

'H NMR (CDC1 3 ) 6 1.76-1.82 (4H, m), 2.66-2.71 (2H, m), 3.55 (2H, s), 
3.93-3.97 (2H, m), 6.83 (2H, d, J=8.8Hz), 7.16-7.21 (3H, m), 7.26- 
15 7.31 (2H, m), 7.43 (2H, d, J=8.8Hz). 

#%0!!4 3 4-[(2,3->^t Fo-lH-f >x>-2— f )V> ttlA >y°U A 

(B) -3- [4- [ (2, 3- v> b H P-1H--Y >7 s >-2--f )V) ^^7x n;W -2- 7 D ^ 
>W*^)V (0.76 g, 2.6 mmol)> rh7kK077> (10 mL)> 
20 (5 mL) 35<fct£ 10% /^^^R* (50% 0.10 g) <DM^^m 

iSSffHifW3';-M^Biiu. mMit&wi (o.85 g , w 

89%) £#fc„ 
25 Jgfej& 73-74 °C. 

'H NMR (CDClj) 6 2.60 (2H, t, J=7.9Hz), 2.90 (2H, t, J=7.9Hz), 3.13 

(1H, d, J=3.2Hz), 3.19 (1H, d, J=3.2Hz), 3.33 (1H, d, J=6.3Hz), 

3.38 (1H, d, J=6.3 Hz), 5.11-5.17 (1H, m), 6.84 (2H, d, J=8.6Hz), 
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7.12 (2H, d, J=6.6 Hz), 7.17-7.25 (4H, m). 

##0114 4 4- [(2, 3-5? h H D-1H-- f >5 s >-2-f ;V) S'] >y P/1 

###J3 8£H«<0^8t&JBV>T, 4-[(2,3-> f t FD-lH--r>^>-2— 

wu& 138-139-c mm^)v— sMv^ptr^x— ■ 5r;i/# 

l H NMR (CDC1 3 ) (5 2. 66 (2H, t. J=7.9Hz), 2.91 (2H, t, J=7.9Hz), 3.13 
(1H, d, J=3.2 Hz), 3.19 (1H, d, J=3.2Hz), 3.33 (1H, d, J=6.3Hz), 
3.38 (1H, d, J=6.3 Hz), 5.11-5.17 (1H, m), 6.84 (2H, d, J=8. 6 Hz), 
10 7.12 (2H, d, J=6.6 Hz), 7.16-7.25 (4H, m). 

##0!J4 5 4-[(4-T$y 7i=JW^ h^->]^>if>yDA'>^^^;l/ 

4-[(4-Xhn:7xX h^5/]^>t'>^OA a >i^^ (0.55 g, 1.67 
mmol), l^btfXTX(III) (0.79 g* 2.5 mmol) <D*?/— )V (30 mL) 
teTfcStft^SS^HJtfA (0,51 g, 13 mmol) grin*., ft^WSWC 2 Hf 

fb^^J (0. 13 g, JR* 25X) »*ibT#/fc. 

l H NMR (CDCI3) 62.59 (2H, t, }=8.0Hz), 2.89 (2H, t, J=8.0Hz), 3.66 
20 (5H, br s), 4.90 (2H, s), 6.69 (2H, d, J=8. 6 Hz), 6.89 (2H, d, J=8. 6 
Hz), 7.10 (2H, d, J=8.3 Hz), 7.21 (2H, d, J=8.3Hz). 

###14 6 A-i-^y^uy-i-iJV^ h^r~»^>-tf>ypA o >m^^;v 
###y 1 hmm<Djjm%m^T, 4-t Yu^^^y^y^fu/^>m.^)vti 

25 MA 111-112 *c (^x^ji^-^-ry^Ptrji/x— r^esift). 

'H NMR (CDC1,) 6 2.60 (2H, t, J=7.4Hz), 2.90 (2H, t, J=7.4Hz), 3.86 
(3H, s), 5.21 (2H, s), 6.94 (2H, d, J=8.6Hz), 7.12 (2H, d, J=8.6Hz), 
7.47-7.55 (3H, m), 7.82-7.88 (4H, m)„ 
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Wi& 173-174 «C (fftl^Jlr- 5>>fyyDlf^X— T-^SWIIfli) . 
5 'H NMR (CDC1 3 ) (5 2.65 (2H, t, J=7.4Hz), 2.91 (2H, t, J=7.4Hz), 5.21 
(2H, s), 6.94 (2H, d, J=8. 6 Hz), 7.13 (2H, d, J=8.6Hz), 7.47-7. 55 (3H, 
m), 7.82-7.88 (4H, m). 

io i-y ? v>-\-*& / -frfrzmmit&yo&'&fco w 84%„ 

'H NMR (CDClj) (5 2.62 (2H, t, J=7.4Hz), 2.92 (2H, t, J=7.4Hz), 3.68 
(3H, s), 5.47 (2H, s), 6.98 (2H, d, J=8.6Hz), 6.99 (2H, d, J=8.6Hz), 
7.44-7.60 (4H, m), 7. 84-7,91 . (2H, m), 8.03-8.06 (1H, m). 
15 ##0!|4 9 l-(3-7#U>-l-4n'*h*U)'<>'&>7'un>m 

105-106 *c (i«i?^-3?-fy^Di;;irx- fJW^BSS) .■ 

•H NMR (CDClj) 62.65 (2H, t, J=7.4Hz), 2.91 (2H, t, J=7.4Hz), 5.44 
20 (2H, s), 6.97 (2H, d, J=8.6Hz), 7.13 (2H, d, J=8.6Hz), 7.42-7.58 (4H, 
m), 7.82-7.90 (2H, m), 8.01-8.05 (1H, m). 

###150 ih— r > H-;i/-2-^ * y 

-f>l«-JH-*;i/#>S (2.0 g, 12 mmol), N.N-^^fWMTiH 
(10 mLK fh7th*q77> (20mL) N-k F P^^d«< ^ K 

25 (1.5 g, 13 mmol) ®Jg«&4&fc l-If^3-(3-^W5;^ni;jV)*^ 
tfSMSF&BUfc (2.9 g> 15 mmol) £Jn*., (feJftJfcbfc. 0. 5 M 9 

x'>Bt**«&i0*.* Itmx^l/TatBLfc^ i7X«-7^'>^A±^ 
MSIbfco iiSl:fh7kHo77> (20 mL), rb7kHafi7^7- 
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HJ£A (1.9 g> 50 mmol) SrJkJ'frTTfJPA.fca, 6 NplHHfltJ^Ufc- 

0.5 M *X>»jjC*ttfcil1*., KiX?jVTiHlbfct, *S*«E»^^*5/»> 

5 giS^ 73.5-74.4 XZ (K&X^U— V ZfU \Z )VX.-^)Vfr o 
'H NMR (CDClj) dl.79 (1H, br s), 4.83 (2H, s), 6.41 (1H, s), 7.07- 
7.13 (1H, m). 7.16-7.21 (1H, m), 7.34 (1H, d, J=8.3Hz), 7.58 (1H, d, 
J=7.9 Hz), 8.33 (1H, br s)„ 

#%#I5 l 4-[(3-^nt7x-;v)^ b^v']^>if>yn/i>^^5 i ;v 
10 #%0!Jl £W«©;£r8s&JB.vvT, 4-t Hn^>-^>if>^o/^>m^^;i/<h 
3-yp^^>> ? ;PT;Pri--;i/^e^lifb^ : ^efi»*<tLTf#feo iRs(s 68* 0 

l H NMR (CDC1 3 ) (5 2. 60 (2H, t, J=8.0Hz), 2.90 (2H, t, J=8.0Hz), 3.66 
(3H, s). 5.00 (2H, s), 6.88 (2H, d, J=8. 6 Hz), 7.12 (2H, d, J=8. 6 Hz), 
7.21-7.27 (1H, m), 7.34 (1H, d, J=7.5Hz), 7.45 (1H, d, J=7.8Hz), 
15 7.59 (1H, s) 0 

##0115 2 4-[(3-^nt7x-JW^ h^>-]^>if>ynA 0 >M 

jtt^ 97-98 *c <s?-f yyatrjpx-^ — ^^>*^s^S). 

20 l H NMR (CDC1 S ) 6 2.65 (2H, t, J=7.8Hz), 2.91 (2H, t, J=7.8Hz), 5.01 

(2H, s), 6.89 (2H, d, J=8. 5 Hz), 7.13 (2H, d, J=8.5Hz), 7. 22-7. 27 (1H, 
m), 7.34 (1H, d, J=7. 6 Hz), 7.45 (1H, d, J=7. 8 Hz), 7.59 (1H, s) e 
##0!I5 3 4-[(2,3-v>fc: Ha^>77 7>-3- f ;i/) :*^>-J ^>-t?>:/D A 

25 3-^77/> (0. 50 g, 3. 7 mmol) ODX^/— ;p (20 mL) »«l:f h5t 
h*DS5»thy^A (0.28 g, 7.5 mmol) £in*., lit 1 B5HW«^b&. 
0.5&5&&& (10 mL) Srj&QTLTMT 10 #fM#bfc^ ffi«Ift«Wc*JlP 
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?Stxb^^Ko7^> do mU, 4-t Yu^y^yityzfunymtJ-fr 

(0.46 g> 2. 6 mmol), h U 7 x— frfcXyj > (0.98 g, 3. 8 mmol)*5<t^T 
W%)VtfyMz?x. : ?)l> (0.91 mL, 4.7 mraol) &UQ%-. Mt? 2 WrlBJW^U 

=20:1) T?»«U mmfc&W&mzo W 17S! 0 

'H NMR (CDCI3) 62.61 (2H, t, J=8.0Hz), 2.91 (2H, t, J=8.0Hz), 3.67 
(3H, s), 4.58-4.70 (2H, m), 5.85-5.88 (1H, m), 6.85 (2H, d,. J=8.6Hz), 
10 6.91-6.96 (2H, m), 7.14 (2H, d, J=8.6Hz), 7.25-7. 33 (1H, m), 7.38- 
7.40 (1H, m)o 

###15 4 4-[(2,3->?b Hu^>i/77>-3--f M^y^^y^y^un 
ym 

###13 8 tmu<v%8k&m^T. 4-[(2,3-^t vu^yvy^y-z-' ov) 
15 ^yl^y^y^u/^ym^^A^^^m^m^rzo 60% o 
106-107 *C (tix^JV- *M V^nlfjl/X-fM^S^). 

'H NMR (CDCI3) 6 2.67 (2H, t, J=8.0Hz), 2.93 (2H, t, J=8.0Hz), 4.59- 
4.71 (2H, m), 5.86-5.89 (1H, m), 6.85 (2H, d, J=8.6 Hz), 6.91-6.96 (2H, 
m), 7.15 (2H, d, J=8. 6 Hz), 7.26-7.33 (1H, m), 7.38-7.40 (1H, m). 
20 ###15 5 4-[[3-(3-fIZJ|/)7x-iH^ b^->]^>if >^a/1>^^5=- 
JV 

4-[(3-ya^E^aixi;i/)^ v^y]^y^.y^^nym.^^)V (o. 96 g, 2.8 

mmol). tf7.(tf^-n^ b)v ? ^n> (0.77 g* 3.0 mmol), S^M^U^A (0.81 
g, 8.3 mmol) ff.N-y^^^AT^ F (30 mL) K:itfl¥U T^xf>g 

A (II) (0.067 g, 0.083 mmoD^iP^fco ^^^T^xf >#ffl^T 80 
-BjfeMLfc. S^*^4P^> 5fS»:3-7Dt5 1 t7x> (0.43 g, 2.6 
mmol)> 1,1' -t , X(-77x-^7*77^)7xDt7^70DA7m 
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(II) (0.067 g, 0.083 mmol), 2 b U £AtK»*K (6.9 mL, 14 

5 &mtt&m (0.21 g, JR* 22%) £«Htl/THfc. 

l H NMR (CDC1 S ) <52. 60 (2H, t, J=8.0Hz), 2.90 (2H, t, J=8.0Hz), 3.66 
(3H, s), 5.08 (2H, s), 6.89-6.94 (2H, m), 7.10-7.14 (2H, m), 7.33-7.44 
(4H, a), 7.47 (1H, t, J=2.2Hz), 7.55 (1H, dt, J=7. 5 Hz, 1.6 Hz), 7.66 
(1H, s)„ 

io ###15 6 4-[[3-(3-^x-;i/)7xzi;i/]^ h^]^>^£>^un>m 
##W4 tra«©^SfflViT, 4- [ [3- (3-5PX ~ ;P) 7 m - ;W ;* 1**5/] 

>if>^ , D/\ 0 >^^^;^^^^#7*#fcc iK* 33% a 

jH£ 153.0-153.5 *C V y O tlJU-TJKA+t ^S^S) . 

l H NMR (CDC 1 3 ) (5 2. 65 (2H, t, J=8.0Hz), 2.91 (2H, t, J=8.0Hz), 5.08 
15 (2H, s), 6.93 (2H, d, J=8.6Hz), 7.14 (2H, d, J=8.6Hz), 7.33-7.47 (5H, 

m), 7.55 (1H, dt, J=7. 5 Hz, 1.5 Hz), 7.65 (1H, s). 

###15 7 4-[[3-[[5-(bU^;i/^U^^)W-2-tfU> ? — Mt^]7x= 

20 3- [ [5- ( h U 7)V* D ;* -2- tf U 5?XJW Or* 5/] ^>-J)VT)Vu—)Vfr & 

JR* 89%. 

'H NMR (CDC1 3 ) 6 2.60 (2H, t, J=8.0Hz), 2.89 (2H, t, J=8.0Hz), 3.66 
(3H, s), 5.07 (2H, s), 6.89 (2H, d, J=8.6Hz), 7. 01 (1H, d, J=8. 7 Hz), 
25 7.09-7.13 (3H, m), 7.23 (1H, br s), 7.31 OH, d, J=7. 6 Hz), 7.44 (1H, 
t, J=7.9Hz), 7.90 OH, dd, 1=8. 7 Hz, 2.4 Hz), 8.44 (1H, br s) 0 
###J 5 8 4-[[3-[[5-(HJ7MD^ ^)V) -2- M U ->]7i- 
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###14 £mmw%$k&m^T, 4-cc3-cc5-<b y 7MD^f;0-2-H'j 

St£ 112-113 X: (>?<V7DlfJVX-fJV- ^\=^it>^e»s^^)o 
5 'H NMR (CDC 1 3 ) 5 2.60 (2H, t, J=8.0Hz), 2.90 (2H, t, J=8.0Hz), 5.07 
(2H, s), 6.93 (2H, d, J=8.6Hz), 7.01 (1H, d, J=8.7Hz), 7.09-7.17 (3H, 
m), 7.24 (1H, br s), 7.31 (1H, d, 1=9.2 Hz), 7.44 (1H, t, J=7.9Hz), 
7.90 (1H, dd, J=8.7Hz, 2.5 Hz), 8.44-8.45 (1H, m). 

#%#I5 9 4-[[3-(2-^i^)7x-jw^ v^-y\^>^f.yzfun>m^ 

10 )V 

&&m$z£vxmz. jr* 33*0 

l H NMR (CDC1 3 ) 62.60 (2H, t, J=8. 1 Hz), 2.90 (2H, t, J=8. 1 Hz), 3.66 
(3H, s), 5.06 (2H, s), 6.92 (2H, d, J=8. 6 Hz), 7.06-7.14 (3H, m), 7.28 
15 (1H, dd, J=5.1 Hz, 1.1 Hz), 7.30-7.41 (3H, m), 7.56 (1H, dt, J=7. 4 Hz, 
1. 6 Hz), 7.66 (1H, s) 0 

###16 o 4-[[3-(2-fi-;W7i^JH^ h4v-]^>if >7nn>n 

>^f>yu/^>m^^)^^B^m^rc 52« 0 
20 m& 127-128 x: ^v-yfrzuifeik)* 

l H NMR (CDC1 3 ) 62.65 (2H, t, J=8.0Hz), 2.91 (2H, t, J=8.0Hz), 5.07 
(2H, s), 6.93 (2H, d, J=8.6Hz), 7.08 (1H, dd, J=4.5Hz, 3.5 Hz), 
7.14 (2H, d, J=8.6 Hz), 7.27-7.41 (4H, m), 7.57 (1H, dt, J=7. 4 Hz, 1.6 
Hz), 7.66 (1H, s). 

25 #%#J6 1 4-[[3-(2-tf U 5S?nj|/)7i-;W^ h^^]^>if>^nA°>^ 

4-[(3-7*D ; &7i^W^ ^->]^>t , >7'0^>BI/^ (0.70 g, 2.0 
mmol), t'X(lft3 7M^D> (0.56 g, 2.2mmol), flM^U^A (0.59 
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g, 6.0 mmol) SN.N-^^fWATS H (20 mL) fc»#U T;Vrf>@ 
iklstcWi. 1, l'-b!X(y7i-;i/7*X7^ ;)7iPt>^DD/l7^9 
A (II) (0.049 g> 0.060 moDSiniLfc. 7 ;l^>#H^,T 80 

5 ftnustSTKife. «&*&«#t,fc. mm.*hj\s^>— **;-)v— * (5:i:i, 

35 mL) fcSM?U UW*?- HJ (0. 64g\ 6.0 mmol) SJp*., T;Prf>g 
IftUfctfc, f h b U 7x-MX7>f ^t^^^A (0.12 g, 0.10 

mmol) ^rin^7to EJfc$l££7;i^>S?fflfrFT?— »IfS&5t8StLfc e RiStt*?^ 

io fc. »>"J*^W7A^nTh^77^- 

=5:1) T*MSU ^mit&m (0.13 g. IR^ 16*) £&S£?ft5|*#J<fc bT#fe. 
'H NMR (CDC1 8 ) <5 2. 59 (2H, t, J=8. 1 Hz), 2.89 (2H, t, J=8. 1 Hz), 3.66 
(3H, s), 5.13 (2H, s), 6.92-6. 94 (2H, m), 7.09-7.13 (2H, m), 7.17-7.20 
(1H, m), 7.41-7.86 (2H, m), 8.41 (1H, dt, 1=7. 6 Hz, 1.6 Hz), 8.42-8.52 

15 (1H, m), 8. 80 (2H, d, 4.8 Hz). 

###16 2 4-[[3-(2-e'J5^1/)7x-;W^ h^i/]^>if>7 p D/t>t 
#*«4iRi(D^4)iV>T, 4-[[3-(2-tfua^n;i,)^x-;i/]^ 

->]^>^>yp/N°>^^5 i ;^esM'ft:-a-#?^#^:. jr* 26*„ 

ftjft 152-153 «c (Ba6x^;i^\^u->^6WiSii) 0 

20 l H NMR (CDC1,) 5 2.65 (2H, t, J=7.9Hz), 2.91 (2H, \, J=7.9Hz), 5.14 
(2H, s), 6.94 (2H, d, J=8.6Hz), 7.13 (2H, d, 1=8.6 Hz), 7.22 (1H, t, 
J=4.9 Hz), 7.49-7.60 (2H, m), 8.40 (1H, d, J=7. 6 Hz), 8.50 (1H, s), 
8.83 (2H, d, J=4.8 Hz) D 

6 3 4- c [3- (2- tr u y x ~)\s\ * v ->] ^ >if > 7 d n >m * 

25 

4-[(3-^D^E^3i-;i/)^ h^>-]^>if>yoA">m^^Jl/ (0.70 g, 2.0 
mmol), 2-try>Ul/H)*3\>k*X (0.60 g, 2.4 mmol) * 

(15 mL) 7Vl^>fiifcLfcSL ^ank'7Nh'j7x- 
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>/^>^A(II) (0. 10 g, 0.070 mmol) ^tX\Xtc a R^*T;i/ 

jPTiaibfc. mmm&fcm* vm&mmistt. mm^^'j^^M^A^u 

Yh^77^- (^\^>/^X^;W=5:l) T»«U &m<k&*l (0.24 g, 
5 JR* 35%) §ifiiWtlil/T#fc. 

«H NMR (CDC1 3 ) 5 2.60 (2H, t, J=8. 1 Hz), 2.90 (2H, t, J=8. 1 Hz), 3.66 
(3H, s), 5.13 (2H, s), 6.93 (2H, d, J=8.6Hz), 7.12 (2H, d, J=8.6Hz), 
7.22-7. 27 (1H, m), 7.46-7.51 (2H, m), 7.73-7.79 (2H, m), 7.93 (1H, dt, 
J=1.8Hz, 5.0 Hz), 8.07 (1H, s), 8.70 (1H, dt, J=4. 7 Hz, 1.4 Hz). 
10 ###16 4 4-[[3-(2-K'J '^JW 7 i=;W ^ b^r5/]^>-l?>yoA>R 

^mM4 tmffivjsm&m^x, 4- [ [3- (2- \L U y^JW 7 x n;W :* h*~>] 

jtt£ 160-161 "C (StX^)l^\^»il^S«i). 
'H NMR (CDClj) 52.63 (2H, t, J=8.0Hz), 2.90 (2H, t, J=8.0Hz), 5.12 
15 (2H, s), 6.93 (2H, d, J=8.6Hz), 7.12 (2H, d, J=8.6Hz), 7.24-7.29 (1H, 
m), 7.46-7.52 (2H, m), 7.71-7.81 (2H, m), 7.87-7.91 (1H, m), 8.05 (1H, 
s), 8.72-8.75 OH, m) 0 

###|6 5 4-[[3-(2-t7?;W7x-;W^h + ->']^>f>7 a DA>il^f 
)V 

20 nwj2 2 tmwkomm&m^x. 2--ry^)v^u>m^^mit^m^m 

«tL/T#fc, IR* 93%. 

'H NMR (CDC 1 3 ) 5 2.60 (2H, t, J=8.0Hz), 2.90 (2H, t, J=8.0Hz), 3.66 
(3H, s), 5.13 (2H, s), 6.94 (2H, d, J=8.6Hz), 7.13 (2H, d, J=8.6Hz), 
7.42-7. 53 (4H, m), 7.68 (1H, dt, J=7.4Hz, 1.5 Hz), 7.73-7.80 (2H, in), 
25 7.85-7.93 (3H, m), 8.05 (1H, br s). 

###J6 6 4-[[3-(2-t7f;V)7x^W^ h*i/]^>i£ >~?Urt>m 
##0»J4 tmU<0^m^m^X, 4-[[3-(2-t7?;V)7i-;W^ h^r^]^ 
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sk/& 134-135 -c mm^ji— s\*r-v->&t>nm£k)o 

'H NMR (CDC1 3 ) 52.65 (2H, t, J=7.9Hz), 2.91 (2H, t, J=7.9Hz), 5.13 

(2H, s), 6.95 (2H, d, J=8. 6 Hz), 7.14 (2H, d, J=8.6Hz), 7.43-7.53 (4H, 

m), 7.68 (1H, dt, J=7. 5 Hz, 1.5 Hz), 7.75 (1H, dd, J=8. 6 Hz, 1.8 Hz), 

5 7.78 (IH, s), 7.85-7.93 (3H, m), 8.05 (IH, br s)„ 

###16 7 4-[[3-(5-trU5^n;W^a:n;W^ ^>-fe? >7un>m. 

l-l(.Z-~7u*:7^-)V) * h^v-]^>-if>7 p n/N°>^^^;i/ (0.70 g, 2.0 
mmol), HX(tf^-n^ b)>?^n> (0.56 g, 2.2 mmol), ffiMftWA (0.59 
g, 6.0 mmol) £ N.N-^^M^AX^ F (20 mL) IzmMV, T)V3ym. 
10 itfcE l,r-fc*X(>?^xzi;i/^^xy^7)7xPiz:>>?^pa/1^>?^ 
A (II) (0.049 g, 0.060 mmol) *Mtt 0 ^^T;Pp*>#H^T 80 t: 

mtam^m. TOMLfc. mm&h)ix.>— **?j~-yb—& <5:i:i, 

35 mL) BtWtl-bWJ* (0.64 g, 6.0 mmol) £;&nA., T)13>M 

15 itfcl, fh7^hU7i-MX7^>A7^^A (0.12 g, 0.10 

mmol) *to%-fc. K^**T;i/=f>»H»TT— 8fejni«ia«Ebfc. RjfcttSifc 

rh7kKP77>-A+f ^5S»ilU mm^^J (0.94 g, jR* 
20 14*) £#fco 

IbS 166-167 "C. 

l H NMR (CDCl s +DMS0-d 6 ) (5 2. 60 (2H, t, J=8. 1 Hz), 2.91 (2H. t, J=8. 1 
Hz), 5.13 (2H, s), 6.92 (2H, d, J=8.6Hz), 7.16 (2H, d, J=8.6Hz), 
7.54 (3H, s), 7.65 (IH, s), 8.96 (2H, s), 9.21 (IH, s) Q 
25 ###16 8 5, 6-^t KP-4H— >^D^>^[b]^X>-4-^"> 

N,N->?^^;l/T^ VJlTS. H (6.6 g, 71 mmol) ©v^DDI^> (400 
ml) ^{CMC^T. bV7)V-*U*$ZsX)\,-fo>W$k7km (20 g, 71 mmol) 
0^nai^> (50 mL) »^o<OtiTLfc. U^m\z^y^> 
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(6.0 g, 71 mmol) ^DDI^> (50 mL) mffl.*1mX, 15 B#&aiDiMSrt 
b^co SJ&ii££MflEi^U mum*-** h U tf AiMSriP;^ @eMx5PJl/ 

n7h^77^- (A^>/fiX?;H:l J^£> 4:1) T!»MU 3EHlb 
5 (3.8 g, JR* 39X) &SM*tl/T#fc. 

'H NMR (CDC1 3 ) <5 3.00 (2H, t, J=4.7Hz), 3.19 (2H, t, J=4.7Hz), 7.15 
(1H, d, J=5. 1 Hz), 7.31 (1H, d, J=5. 1 Hz) 0 
###J6 9 4-bHn^^>if>yn/l>T5 H 

4- t HD^->^>-tf>yDA>M^^ (1.5 g, 8.3 mmol) 25* 7 
10 X7?K (30 mL) £flq?U MT 15 ISIKjaBfcUfc. SJ&i&K^Ht^tn*., 

*>*>6ff»Il/, mmikSVH (0.43 g, JRSJS 31*) 

NMR (CDC1,) 5 2.49 (2H, t, J=7.9Hz), 2.90 (2H, t, J=7.9Hz), 4.65 
(1H, s), 5.25 (2H, br s), 6.76 (2H, d, J=8. 5 Hz), 7.08 (2H, d, J=8. 5 
15 Hz) 0 

#%#)7 0 4-[(5-#na-2,3-S>fc: FD-1H— f >^>-\— f ;i/)^->]^>if 
2, 3-^t H D-1H--T >^>-l-^-;V-^#fCo 1 

5-^nn-K>^;^f>oiK$ 21* 0 

ftjft 158-159 *c (imx^ji/— ^*-y->^6?itt»). 

•H NMR (CDClj) 52.21 (1H, m), 2.49-2.61 (3H, m), 2.83-2.96 (3H, m), 
3.11 (1H, m), 5.36 (2H, br s), 5.67 (1H, dd, J=4. 3 Hz, 6.6 Hz), 6.91 
25 (2H, d, J=8.6Hz), 7.14-7.33 (5H, m) 0 

##00 7 1 5-[[4-([l,l'-e7x-;i/]-3-'f;i/^h*^)7i-Jl/]^5 1 ;W- 

5- [(4-t HD=lri'7i^W^^]-2,4-f77'J z?>5?*> (0.30 g s 1.3 
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mmol) (20 mL) mWtZ 3- a n * ?-)V) MV x x;i/ 

(0.26 g> 1.3 mmol) 3$£.Z$ 60* TK^b^hU^A (0.11 g, 2.6 mmoD^iP 
tL> M&M&^.UT' 1 um 50 "C T£<b£ 1 R#BTO$L;fc 0 Sf&^fczK^ 

5 'J*m7A^D7h^77-f- (^1*->/it^X?V!/=8:2) T«§gU 
SlMft;^ (1.3 g, 96%) 

109-111 *c (s?x^x— ^+i->^C>S^^). 
'H NMR (CDC1 8 ) 53.11 (1H, dd, 1=9.4 Hz, 14.1 Hz), 3.46 (1H, dd, J=3. 9 
Hz, 14.1 Hz), 4.80 (1H, dd, J=3. 9 Hz, 9.4 Hz), 5.11 (2H, s), 6.95 (2H, 
10 d, J=8.7 Hz), 7.16 (2H, d, J=8. 7 Hz), 7.30-7.65 (9H, m), 7.99 (1H, s). 
##0U7 2 5-[[4-[(3-7x/+i/7x-j|/)^h^">]7xrM^5 : JH- 
2, 

#^j7 1 tmU(D^m^m^x> 5-(4-t hd+^^o^w-^w^ 

U t 1- (^ D D * -3-7x7 >if >^ 5 *JBfti^<» s» 

15 fc„ JR* 23«o 

SK^ 101-102 x: (^x^wx-^k-^^u-^d^&flttll). 

l H NMR (CDC1 8 ) 6 3.10 (1H, dd, J=9. 5 Hz, 14.2 Hz), 3.45 (1H, dd, J=3. 8 
Hz, 14. 2 Hz), 4.50 (1H, dd, J=3. 8 Hz, 9.5 Hz), 5.01 (2H, s), 6.89-7.19 
(10H, m), 7.31-7.36 (3H, m), 8.25 (1H, s)„ 
20 #%#J7 3 4-[(5-^np-2,3-^fc KD-lH-f >f>~l-' T )W) ^^^l 

#5£0!|3 2 fcR|#|©^rj**fflV>T, 5-^aa-i— f 
2, 3-i^b KD-1H— r >^>-l-^-;i/^#fc„ 1 <h|plil<D7j^^ 

ffi^T 4-t FP^^>-fe*>yoA>xNU;i^<hJlil^^^ SBft^«*ft 
25 fCo f >y/>^e>©iR^ 59*. 

iH& 97-98 "C (^x^;i/x— r-;w- 'vfr-tf-^jfrsiw&il). 

'H NMR (CDClj) 52.24 (1H, in), 2.49-2.63 (3H, m), 2.85-2.95 (3H, m), 

3.12 (1H, m), 5.69 (1H, dd, J=4. 3 Hz, 6.6 Hz), 6. 95 (2H, d, J=8. 6 Hz), 
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7.18 (2H, d, J=8.6 Hz), 7. 22-7. 34 (3H, m)„ 

##f!|7 4 4-C(5-^nn-2,3-^t Hn-iH--f >x>-l-f^)^'>]-N-(^ 

4-[ (5-^ P P-2, 3-i?k H D-1H-- f >^>-l--f t^'>]^>^>^D/1 > 
5 gg (0.3 g, 0.95 mmol) PP^> (10 mL) ^^>7,)^> 

75 H (90 ng« 0.95 mmol), N-S^Wl/TS J bfU (0.12 g, 0.95 
mmol) fecfctK l-xg L ;i/-3-(3->?^5 1 ;l/T5/^ , atf;l/)*;l/^> ? -r5 HiftBfeitt 
(0.17 mL, 0.95 mmol) £*P*.> jMrffcfcfiftT! 15 BSIWaB^fc. 
tK£3JP;1, iSSxWillllfc. itl}fl$*?fel/ci, jttJEttffiU ^IB'Tb 

10 &m (0. 10 g, W 30X) 

M 140-141 *C (ttBfeX^JP— ^^>^6H»ft). 
'H NMR (CDC1 3 ) 52.22 (1H, m), .2.54 (1H, m), 2.62 (2H, d, J=7.4Hz), 
2.85-2.98 (3H, m), 3.10 (1H, m), 3.25 (3H, s), 5.68 (1H, dd, J=4. 3 Hz, 
6.6 Hz), 6.93 (2H, d, J=8.6Hz), 7.13 (2H, d, J=8.6Hz), 7.19-7.34 (3H, 

15 m), 7.67 (1H, br s). 

###!)7 5 N-[3-[4-[(5-^Da-2 > 3-^tb*D-lH-f>T>-K;W^'>] 

4-[(5-^PD-2, 3-^h HP-lH-O^^-l— ( )V)^^^>^>^un> 
-hU;V (0.50 g, 1.7 mmol) Orh7tHn77> (25 mL) i§f&£, fcift 
20 T, 7jc^b'J^'7AT;l/5X'7A (77 mg, 2.0 mmol) <£}JP*., 2k^+T 3 Bf 

mi£mmhfr. #sn&«i««i*ifu^> (20 mu \z&mistt&, m^mm 

(0.18 mL, 0.95 mmol) SJP*., Jg^&^i&T 3 P#WJjfc#U;fc. JRJ&fctKlTK 
(0.11 g, iR¥ 18%) £#fco 

111-112 1: (s?x5P^x— ' r-j^&stss). 

'H NMR (CDClj) 61.85 (2H, m), 1.95 (3H, s), 2.24 (1H, m), 2.50-2.64 
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(3H, m), 2.90 (1H, m), 3.12 (1H, m), 3.28 (2H, dt, J=6. 6 Hz, 6.7 Hz), 
5.40 (1H, br s), 5.68 (1H, t, J=4.6 Hz), 6.90 (2H, d, J=8.4Hz), 7.11 
(2H, d, J=8.4Hz), 7.19-7.34 (3H, m). 

###17 6 N-[3-[4-[(5-^na-2,3-^fc Fa-iH--r>^>-i-r;W^^] 

4-[(5-^ D n-2, 3-5? fc H D-1H—T y*r>-\-<i MOr^l/} y~?un> 
-h'JJl/ (1.0 g, 3.4mmol) h ^ h F □ 7 ^ > (50 mL) *J$T> 
7kmfcV?-V2>T)l5.-V2± (0.16 g, 4.1 mmol) £in*-, *g^£3k?S*T 

10 #£nfctS^£^ DD*;Kk (20 mL) \zmMl>fz'&, 

tktfiVfr* Z\tl\Zh iJIf;P75> (0.47 mL, 3.4 mmol) >7.)V 
;i/^oU F (0.36 mL, 3.4 mmol) ^M?L. ^^^Jc^TT 3 B#P*JM1# 

15 ;i/=7:3) T?*t^U, ^M^m (0.15 g, JR*S 11%) £#fc„ 
SS^C 89-90 t: (^X^Jl/X-^J^^^^)o 

•H NMR (CDC1,) 61.89 (2H, m), 2.24 (1H, m), 2.55 (1H, m), 2.66 (2H, t, 
/ J=7.4 Hz), 2.90 (1H, m), 2.94 (3H, s), 3.07-3.19 (3H, m), 4.29 (IH, 

br), 5.67 (1H, dd, J=4. 4 Hz, 6. 5 Hz), 6.90 (2H, d, J=8. 6 Hz), 7.11 (2H, 
20 d, J=8.6Hz), 7.19-7.34 (3H, m)„ 

###17 7 Hn-2,2-i?^f;hiH-<f >"r>~\-^r> 

60% 7j<^^hU^A (2.7 g, 68 mmol) (D 1, 2-5?* h^X^ > (30 
mL) mmz \-^>?J> (3.0 g, 23 mmol) K> tUnXTc. U&m* 

^i&T 10 ftmWfrlsTz.^ BVfct^fr (5.7 ml, 91 mmol) MX, MS® 

25 &^&t i mrmfti'tc. Kmmz7k*D\i7L. mm^jwmmistz. mm 
(^\^-y-» i&mfc&yo (4.0 g, j« 9990 

'H NMR (CDCI3) 61.24 (6H, s), 3.01 (2H, s), 7. 35-7.44 (2H, m), 7.59 
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(1H, dt, J=1.2Hz, 7.6 Hz), 7.76 (1H, d, J=7.8Hz)„ 

#%0l|7 8 [4-([l,l'-tf7xn;i/]-3--rjV^ b*zs)y ^z/mm*^* 

5 42X0 

'H NMR (CDCl,) 5 3.80 (3H, s), 4.59 (2H, s), 5.08 (2H, s), 6.86 (2H, d, 

J=9.2 Hz), 6.94 <2H, d, J=9. 2 Hz), 7.33-7.64 (9H, m). 

###d7 9 [4-([l,l'-tf73in;W-3-^;^h^"»7a:y^->]Wm 

10 7xy^r>']WK^^;V'^e»*jHfls^'»s#fc. W 88% 0 
m& 132-133 *c (i?i^;i/x- — M s -iJ->*»&?s*ifft). 

!H NMR (CDCl,) <54.63 (2H, s), 5.08 (2H, s), 6.88 (2H, d, J=9.3Hz), 
6.95 (2H, d, J=9.3 Hz), 7.31-7.64 (9H, n). 

###18 0 2-C4-([l,l'-e^x-;W-3-r;W^ h^-»7i/^'>]-2^f 

15 jvy°u n>WLtt)V 

20 'H NMR (CDCl,) 61.27 (3H, t, 1=7.1 Hz), 1.54 (6H, s), 4.24 (2H, q, 
J=7.1 Hz), 5.06 (2H, s) , 6.86 (4H, m), 7.30-7.47 (5H, m) , 7.53-7.64 
(4H, m)„ 

#%#!)8 1 2-[4-([ll'-t'7xrjH-3-^JMb^^)7xy^^]-2-/^ 

25 m^m4tmm(o^m^m^x, 2-[4-([i,r-if7xn;w-3-f;i/^h^ 

>-)^ac7^v']-2-^^;i/7 0 aA 0 >^X^;l/^&^ffi'fb-&#l^#fc. 93* e 

flk£ 114-115 *C (S^X^WX— "r)\r- J\ttyiS>t>^mW)o 

'H NMR (CDCl,) (51.55 (6H, s), 5.08 (2H, s), 6.92 (4H, m), 7.31-7.45 
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(5H, m), 7. 54-7. 64 (4H, m) 0 

###|8 2 ■[4-[(3-7x; + '>7x-;W^h + ^7i; + ^»f;V 
5 m 47%. 

»H NMR (CDC1 3 ) <5 3.80 (3H, s), 4.58 (2H, s), 4.98 (2H, s), 6.86 (4H, 

m), 6.90-7.18 (6H, m), 7. 30-7.36 (3H, m)„ 

##^8 3 [4-[(3-7x;+S/7x-JW^ h*->] 7i 7 

#%^!]4i^07jfe^fflViT, [4-[(3-7x/^->7x-JW^ h^v-]? 
10 xy^->]»Hft^5 i ;^5^Hft:'&»S»}fc. JR* 86K. 

115-116-0 mm^)v— s\3rDr>fr*>nm&) a 

! H NMR (CDC1 3 ) <54.63 (2H, s), 4.98 (2H, s), 6.81-7.16 (10H, m), 7.31- 
7.36 (3H, m) 0 

#%0iJ8 4 2- [4- [(2, t Fa-lH-<>5*>-W;W*^]7xy^5/]- 
15 2^^7o/1>iXf^ 

##0U tra»©^fe&fflVJT, 2-(4-t h*a^i/7xy^v-)-2-^^;U^ 

D/t>ii?Ji/t 2,3-^t Hn-iH--r >^>-i-*-;i/j&>e>Mte^4fo&#fc. 

JR* 63!8o 

20 'H NMR (CDCl,) 5 1.29 (3H, t, J=7. 1 Hz), 1.56 (6H, s), 2.20 (1H, m), 
2.51 (1H, m), 2.91 (1H, m), 3.13 (1H, m), 4.25 (2H, q, J =7. 1 Hz), 
5.67 (1H, dd, J=4.3Hz, 6.6 Hz), 6.88 (4H, s), 7.20-7.31 (3H, m), 7.40 
(1H, d, J=7.2 Hz) 0 

###18 5 2- [4- [(2, h K n-lH-< >r iW 7 x 7 + - 

25 2-^?JP7 , DA>i 

##0O4<J:|WHt©7jfe^ffiViX, 2-[4-[(2,3-^k H D-1H-- f >x>-l— f 
)V) t^>]7x^ ->] -2-* 3-)V7° a n >ix^Jl/^ 6*B'ftS-&«J*#fc. iR 
* 71Xo 
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M 107-108 x: (^x^x-5=-;i/— ^-v-yfr^nffigk)* 

'H NMR (CDC1,) 61.56 (6H, s), 2.22 (1H, m), 2.53 (1H, m), 2.92 (1H, 
m), 3.14 (1H, m), 5.70 (1H, dd, J=4. 3 Hz, 6.6 Hz), 6.94 (4H, s), 7.21- 
7.32 (3H, m), 7.41 (1H, d, J=7. 3 Hz). 
5 ###18 6 2-^5 i ;P-2-C4-[(3-7x/^>'7x— )V) * h^'>]7x/^>] 

##0!|1 tmU(D^^m^X, 2-(4-t Ho^i/7x/ + >')-2-^5 L ;l/^ 

>nxfj^ (3-7 x j ^->7i-jw * $ j -yvfr znmfc&voznrco 

JRJfr 78*. 

10 ?ft^o 

'H NMR (CDC1,) 6 1.27 (3H, t, J=7. 1 Hz), 1.54 (6H, s), 4.23, (2H, q, 

J=7. 1 Hz), 4.97 (2H, s), 6.82 (4H, s), 6.89-7.14 (6H, m), 7.30-7.36 
(3H, m). 

###|8 7 2-^WH-[4-[(3-7i; ; lrv'7i-JW^ 7i/^>] 
15 :/a/l>& 

##0!J 4 £|rI$I(D7j?£;£JB ^T, 2-pWW2- [4- [(3-7 x ;^^>7i-JW 

^ h^~>]7xy^~>]7'nA>Mx^;u^e.^M'fb^#i^#^. » 99*o 

'H NMR (CDC1 3 ) 61.54 (6H, s), 4.99 (2H, s), 6.85-7.15 (10H, m), 7.31- 
20 7.36 (3H, m). 

###J8 8 [4-[(2,3->?t Fn-lH-f >^>-l— (jV)^iy]yx.J^m 

##031 £fs\m<Djfm&m^T, 2-(4-fc Fn^->7xy+-»-2-/?Jl/7° 
□ A>^X3Ml/i; 2,3->?t HP-1H-- T ><r>-l-*— Jl^^^Mit^^fCo 
25 JRap 52%o 

•H NMR (CDC1 3 ) 6 2.22 (1H, m), 2.51 (1H, m), 2.90 (1H, m), 3.14 (1H, 
ra), 3.82 (3H, s), 4.61 (2H, s), 5.67 (1H, dd, J=4.4 Hz, 6.6 Hz), 6.86- 
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6.96 (4H, m), 7.21-7.30 (3H, m), 7.40 (1H, d, J=7. 3 Hz). 

mmmS 9 [4-[(2,3-^t Yu-m-^i >7>-\-^ iv)-**^? ^ ; *ci/m 

m 

mmm4tmm(D^^m^x, [4-[(2,3-e?t fd-ih— t>^>-i-ov) 

99-100 -c (^x^l/x-r;v-^*f->*^ff^^) „ 

"H NMR (CDC1,) 6 2.22 (1H, m), 2.50 (1H, m), 2.94 (1H, m), 3.12 (1H, 
m), 4.66 (2H, s), 5.68 (1H, dd, J=4. 3 Hz, 6. 6 Hz), 6.90 (2H, d, J=9.3 
Hz), 6.95 (2H, d, J=7.2Hz), 7.20-7. 30 (3H, m), 7.40 (1H, d, J=7.3Hz) 0 

io ##^j9o 3-[(2,3->?fc FD-iH-r >t ! >-i— r;i/)^-^>-]^>if>i^m 
(2,3-i^t Hn-iH— r>-7 e >-i— r;i/)xx^;u 
mmmi o 5 tmmcD^m^m^x. (3-t va^^y ^-Mmmt 2,3- 

^fcHn-iH-r>5 i >-i-^--;i/^e»^^t;^^#rco jr*s six. 

15 l H NMR (CDCI3) 6 2.03-2.24 (2H, m), 2.44-2.59 (2H, m), 2. 83-2.96 (2H, 
m), 3.05-3.18 (2H, m), 3.61 (2H, s), 5.71-5.75 (1H, m), 6.21-6.24 (1H, 
m), 6.88-6.94 (3H, m). 7.18-7.31 (7H, m), 7.36-7.43 (2H, m) 0 
##0119 1 3-[(2, 3-5?t H O-IEH" >r>-M;W t+">]^>i?>IHIi 

mmm 10 e tmmo-zm&m^x, 3- [(2, 3-e? t h p-ih-< >5r>-w 

'H NMR (CDC1 3 ) (5 2.14-2. 25 (1H, m). 2.49-2.61 (1H, m), 2.85-2. 95 (1H, 
m), 3.08-3.18 (1H, m), 3.62 (2H, s), 5. 73-5.77 (1H, m), 6.87-6. 94 (3H, 
25 m), 7.20-7.30 (4H, m), 7.41 (1H, d, J=7.3Hz), 9.65 (1H, br s)» 
#%0!I9 2 2, HD-l-(3-3- H7x/*^)-1H— f >5*> 

HW.ll 0 5 £H«©#$fe£fflV>-C\ 3-3-F7iy-jPt 2,3-^hHo- 

lH-<>5 ^ >-l-^-;^^e>^M^-&#3^^#^c 1> w 37* 0 
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l H NMR (CDClj) <5 2.18-2. 23 (1H, m), 2.52-2.57 (1H, m) , 2.93-2.98 (1H, 
m), 3.10-3.14 OH, m), 5.71-5.75 (1H, m), 6.97-7.02 (2H, m), 7.22-7.32 
(4H, m), 7.37-7.40 (2H, m). 
5 ##M9 3 3-(2,3->*fc FP-lH-Ox^-l-f )ls#*r$')'<>'V>'7*>Wl 

2,3-^tHP-l-(3-3-H7i;^'»-lH-f>T> (1.5 g, 4.5 mmol)> 
fh7bHD77> (8 mL)s 0.5 M JWb 4-X ttWm&T 
h7kHD77>ilK (13 mL, 6.5 mnol) fcJ;«lfX(h'j7x-;|/*7, . 
10 !7.f »/\*9>^A (28 mg, 0.04 mmol) 60 t T? 1 P#iffiJ&#L 

^>/»»X5=-;P=5:l) T?*»KU ^JBffr&tt (0.70 g, JR* 489!) 

15 'H NMR (CDClj) 6 1.28 (3H, t, 1=7.1 Hz), 1.94-2.04 (2H, m), 2.18-2.36 
(3H, m), 2.5.3-2.67 (3H, m), 2.87-2.97 (1H, m), 3.09-3.19 (1H, m), 4.12 
(2H, d, J=7.1 Hz), 5.74-5.78 (1H, m), 6.79-6.87 (2H, m) , 7.21-7.30 (5H, 
m), 7.43 OH, d, J=7. 2 Hz). 

#%0jJ9 4 3-(2,3-v J t:Kn-lH~l' >^>-W frtt>')'<>'V>7& >M 

20 mrnmi o 6 tmm^m^m^T, 3-(2,3->>t:b*o-iH— r>^>-i-- ov 
**^)^>^>7$ym^)\'&^mft>'&m*%tz e jr* 80* o 

'H NMR (CDCI3) 6 1.93 (2H, m), 2.16-2.27 (1H, m), 2.39 (2H, t, J=7. 5 
Hz), 2. 57-2. 62 (1H, m), 2.67 (2H, t, J=7.5Hz), 2.87-2. 97 (1H, m), 
25 3.10-3. 20 (1H, m>, 5.74-5. 78 (1H, m), 6.79-6.88 (3H, m), 7.21-7.31 (4H, 
m), 7.43 (1H, d, J=7. 2 Hz), 9.76 (1H, br s). 
###!)9 5 4-[(4-^ n P-2- h "J 7JVtD^^5-^y U -JW ^ 
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mmmi o 5 tmu^m^m^x. 4-bFo+^>if>:/tm>^g : - 
m& m-112 "c wxfjh-^^vyDeju-fjw^sei), 

5 'H NMR (CDCI3) 6 2.61 (2H, t, J=7.5Hz), 2.91 (2H, t, J=7. 5 Hz), 3. 67 
(3H, s), 5.30 (2H, s), 6.95 (2H, d, J=8.6Hz), 7.14 (2H, d, J=8.6Hz), 
7.84 (1H, s), 7. 93-7. 97 (1H, m), 8.26 (1H, d, J=8. 7 Hz), 8.35 (1H, s)» 
#%#|9 6 4-(2- h 'J 7^0/^-4-^ D D + 7 'J >-5--f ;M h + vO^ 

io mmm 11 o 6 tmm^mx. 4-[(4-^ 'j 7Mo/?;h-+ ; 
Unjl/) / h+'>]^>^>7'D/i>®/f;^5^ift^*#fc. iR* 90* o 

Bfejft 175-176 "C (SKX^JU— ^+1^>^6?l«Sia). 
'H NMR (DMS0-d 6 ) S 2.47 (2H, t, J=7.5Hz), 2.76 (2H, t, J=7.5Hz), 
5.33 (2H, s), 6.96-7. 02 (2H, m), 7.15-7.17 (2H, m), 7.42 (1H, s), 7.93 
15 (1H, d, J=8.7Hz), 8.07-8.13 (1H, m), 8.29 (1H, s), 12.08 (1H, br s). 
###19 7 4-[2-(i-t7^ UzjWx h+>/]^>if >^n;i>i^^ 

mmmi o 5 tmm^m^m^x, 4-t Ho*M>f>7*n/^i^^ 
jvt \-±7* u>x? /—jufrBmmfc&ya&'&rco w 63x„ 
jkjS 112-114 1: (gtfcftx^ji/— v^Dtr^x— y \+i^>^e>s^ 
20 a). 

l H NMR (CDC 1 3 ) 6 2.58 (2H, t, 1=7.5 Hz), 2.88 (2H, t, J=7.5Hz), 3.57 
(2H, t, J=7.4Hz), 3.66 (3H, s), 4.28 (2H, t, J=7.4Hz), 6.82 (2H, t, 
J=8. 6 Hz), 7.09 (2H, d, J=8. 6 Hz), 7.42-7.56 (4H, m), 7.75-7.78 (1H, 
m), 7. 86-7.89 (1H, m), 8.10-8.11 (1H, m). 
25 ###J9 8 4-[2-(i-^-^^l^x;p)xh+>']^>if>^ , n/i>i^ 

mmm 10 6tmm<Djj&&m^x. 4-[2-(i-t7^i/-jwxb+i/]^> 

Wl& 111-112 -C (I^SIX^^- yyD^X-fJW^B^), 
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'H NMR (CDCI3) 6 2.64 (2H, t, J=7.5Hz), 2.89 (2H, t, J=7.5Hz), 3.57 
(2H, t, J=7.4Hz), 4.28 (2H, t, J=7.4Hz), 6.83 (2H, t, J=8.6Hz), 
7.10 (2H, d, J=8.6Hz), 7.42-7.55 (4H, m). 7.73-7.78 (1H, m), 7.86- 
7.89 (1H, m), 8.10-8.11 (1H, m), 9.85 (1H, br s). 
5 ##0iJ9 9 4-t KD*->8-3- >^P/^>K/^*J:^ 4-t K 

4-t HD^5/^>if>^D/t>»^^;K3.0 g, 17 mmol) £> 28% 
TtKM (10 mL) £*#TU H<?i (4.7 g, 18 mmol), 3#fb#y#A 
(4.6 g, 28 mmol) ^tfzK (10 mL) Oig'&flfcSSfTUfc. ^J&M^%£ 1.5 

10 mmmwvr^ lm^mmx^uv. mm^^mrnvtc. mmm& n 

A^>/fll?Jh5:l ©»ffi«j&>& 4-t FD^->-3. 5->>3 -F^>if 
>-7un>M*^)l (3.0 g, 5995) 

15 m^c 64-66t: <mk^)v— mfa^—TfrftbumBdo 

'H NMR (CDC1 3 ) 6 2.57 (2H, t, J=7.5Hz), 2.81 (2H, t, J=7.5Hz), 3.68 
(3H, s), 5.63 (1H, s), 7.52(2H, s) e 
i£e>\Z^iJ->ymWt3L9-JV=B:l (DmmWifrZ 4-t KD^-3-3-F^ 

yMyyunym^yv (1.6 g> jr* 22%) &nrc. 
20 mm* 

'H NMR (CDCI3) <5 2.58 (2H, t, J=7. 5 Hz), 2.84 (2H, t, J=7. 5 Hz), 3.67 
(3H, s), 5.81 (1H, s), 6.86 (1H, d, J=8.3Hz), 7.03-7. 07 (1H, m), 
7.50 (1H, s)„ 

1 0 0 2-(4-* Y*r^7 x.~M-l-n— h*-5-^> > /77>yoA>t 

25 *?-)V 

4-t HD^W, 5-5>3— ^^>^>^funym.^J-)V (0.89 g, 2.1 mmol), 
4-^ h^~>X^-Jl/^>-t?>^ (0.63 g) O.N.N-^^^M^TiH (15 

mD mm* 120 *c aaisiMx^TWRu 
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(o.67 g, i&m u%) *mco 
1&& 103-104 -c (Mxfjh-^yyatfju-fM^SiS). 

5 'H NMR (CDC1,) (5 2.66 (2H, t, J=7.5Hz), 2.99 (2H, t, J=7. 5Hz), 3.68 

(3H, s), 3.87 (3H, s), 6.91 (1H, s), 6.98 (2H, d, J=8.8Hz), 7.32 (1H, 

s), 7.44 (1H, s), 7.81 (2H, d, J=8. 8 Hz)., 

##0U o l 2-(4-^ h^r'>^x-;i/)-5-^>y^^>yn/^>^^^;i/ 

2-(Mh + ->7i-;W-7-a-H-5-^>^77>^a^>i^^ (0.61 
10 g, 1.4mmol), (0. 92 g, 14 mmol), rb7tHD77> (10 mL), 

(30 mL) &&z£ 2 ^:&fb7K^^/— ;M§f& (3.0 ti.)<omw& 

-mtmmffihfc* Kj&m&zm,it& zm&mmvtt. mmzmm^ju 

15 =6:1) U mmfc&W (0.11 g, JR* 26%) 

iM 74-75 <C (KilXfjk-^ 77^0 E;i/X-TM^^i). 
'H NMR (CDC1 3 ) 5 2.68 (2H, t, J=7.5Hz), 3.04 (2H, t, J=7.5Hz), 3.67 
(3H, s), 3.88 (3H, s), 6.88-6.91 (1H, m), 6.92 (1H, s), 7.10-7.13 (1H, 
jd), 7.32-7.44 (5H, m)„ 

20 ##0)J1O2 2-(4-^ h^>/yxx;i/)-5-^>y^^>yaA>m 
1K£ 211-212 <c (iigxf ;ir-7-f v7a h jn-f;^ . 

'H NMR (DMS0-d 6 ) 5 2.58 (2H, t, J=7.5Hz), 2.91 (2H, t, J=7.5Hz), 
25 3.82 (3H, s), 7.06 (2H, d, J=8. 9 Hz), 7.12-7.16 (1H, m), 7.21 (1H, s), 
7.44-7.50 (2H, m), 7.84 (2H, d, J=8.8Hz), 12.08 (1H, br s). 

###11 o 3 2-(3-^ h^->7xn;i/)-5-^>y^^>ynA°>m^5 L jw 
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19S 0 

m& 74-75 x: (^x^;i/— ^-rv7°Dt!;wx-^;i/^e>s^^)o 

'H NMR (CDC 1 3 ) 6 2.68 (2H, t, J=7.5Hz), 3.04 (2H, t, J=7. 5 Hz), 3.67 

5 (3H, s), 3.88 (3H, s), 6.88-6.91 (1H, m), 6.91 (1H, s), 7.10-7.13 (IH, 

m), 7.32-7.44 (5H, m) 0 

###11 o 4 2-(3-^ h^r^yx.~M-5-^<>^y^>y°uA>m 

mmmi o 6 tmm<D^m^m^x. h*->y x-jw-5-^>77 

7>7D/t>t^^M^SIM^#&. W 83%„ 
10 SjUk 134-135 "C mm^)V— 5M y^O^H-fM&BiSi). 
'H NMR (DMS0-d 6 ) 5 2.58 (2H, t, J=7.5Hz), 2.92 (2H, t, J=7.5Hz), 
3.85 (3H, s), 6.96-7.00 (1H, m), 7.17-7.21 (1H, m), 7.38-7. 54 (6H, m), 
12.12 (1H, br s) 0 

###J 1 0 5 4-^ Y^^^9-^)V^>^>m 
15 Bit^-HzKfn^ (2.5 g> 10 mmolh 28% T^XTzJe (10 mLK 7k (100 
mL) IsJctft Hn^^JV75>MS (1.4 g, 20 mmol) (DfcftiM'&mz 4- 
h^~>X^X ;i/^>-tf > (1.3 g, 10 mmol) ®X^/-JI/ (60 mL) ?g#t& 

X^X-rr^TSfc^U MffiTMILT, ^ffl^-S-^l (1.8 g, 92%) 
20 ^Hfe^ibT#fCo 

l H-NMR(DMS0-d 6 ) 5 3.77 (3H, s), 6.93 (2H, d, J=8.8Hz), 7.40 (2H, d, 
J=8.8 Hz), 

###l 1 0 6 3-^ h^->x^x;u^>if>ii 

###ii o 5 tmmo^m&m^T, 3-* h^r^jL^—ji^ovyftzmm 
25 fc&m&n&BmtisTnfzo w 9o*„ 

1 H-NMR(DMS0-d 6 ) 5 3. 76 (3H, s), 6.97-7.07 (3H, m), 7.30 (1H, t, J=8. 1 
Hz)„ 

###ll 0 7 4- [ [3- (3-7 'J 7 x ZJW / h + ^ > t>7 D / f 
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JW 83*. 

5 'H NMR (CDC 1 3 ) (5 2. 60 (2H, t, J=8.0Hz), 2.90 (2H, t, J=8.0Hz), 3.66 
(3H, s), 5.06 (2H, s), 6.71 (1H, dd, J=1.8Hz, 0.7 Hz), 6.92 (2H, d, 
J=8.7Hz), 7.12 (2H, t, 1=8.7 Hz), 7.31-7.48 (4H, m), 7.54 (1H, s), 
7.74-7.75 (1H, m). 

io ###j4 tmmo^^m^x, 4-[[3-(3-7<j;W7x^w^ i^>]^>-t£ 
>7urt>m*^)Vfr%m.mit'&m*mz a jr* 26« 0 
m& 120-122 <c <mmx.r)i>-^\tt>&p>n&&). 

'H NMR (CDC1,) <5 2.65 (2H, t, J=8.0Hz), 2.91 (2H, t, J=8.0Hz), 5.06 
(2H, s), 6.70-6.71 (1H, m), 6.92 (2H, t, J=8. 6 Hz), 7.13 (2H, d, J=8. 6 
15 Hz), 7.30-7.48 (4H, m), 7.54 (1H, s), 7.74 (1H, s) 0 

o 9 4-[[3-(iH-tfo-;i/-i-r;i/)^xr:;H^ h^^]^>-fe'>^D 

4-[(3-7D ; E7x-;W/ h^i/]^>if>7°n/t>i^^ (0.80 g> 2.3 
mmol)* fc!n— )V (0.17 g* 2.5mmolK h D -tert-^^JWsfc;* 7 > (19 mg, 
20 0.092 mmolh Mt'>7A (1.3 g, 3.9 mmol) £h;i/X> (25 mL) \ZWM 
U 7)]/3>wmhrc'&, hU^(>^^:>^U5 i >T-bh»iiA*5> ? '7A(0) 
(84 mg* 0.092 mmol) ZtiaZ-Zi. KJ&m&TA3>&mfarF* 100 X:T 18 Pf 

pasn&Ufc. R*«ft»ap«, s«(c7K^jn^i^x^-;i/T?ft&aiLfc, ttffi 

«*tK«s, «^MI®bfe<, M$y'JM;^7A^n-?h^77^- Off 
25 ^X^;i//^+)->=15:l)-e*imb, ^jg-fk-g-^ (56 mg, JR$ 7%) 

l H NMR (CDC1,) 6 2.60 (2H, t, J=8. 1 Hz), 2.90 (2H,t, J=8. 1 Hz), 3.66 
(3H, s), 5.08 (2H, s), 6.35 (2H, t, J=2.2Hz), 6.91 (2H, d, J=8. 6 Hz) , 
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7.09-7.15 (4H, m), 7.24-7.36 (4H, ra). 

##0i]i l o 4- [ [3- (1H- 1! a - ju-i-f )V) 7irjH^ h*~>;K a 

###1 4 1 mmojjm&m 4- c [3- oh- tr a - ju- w ;w 7 x -m * 
5 h4 i >']^>if>yDA'>m^5 i ;^e»^ia<b-&^^f#fe 0 jrs* i6x. 
mm. 120-122 r (^-ryyntr^x-^;!^— ^+h>^e»s^) 8 

'H NMR (CDCI3) 5 2.65 (2H, t, J=7.9Hz), 2.91 (2H, t, J=7.9Hz), 5.08 
(2H, s), 6.35 (2H, t, J=2. 1 Hz), 6.91 (2H, d, J =8. 6 Hz), 7.10 (2H, t, 
J=2.1 Hz), 7.14 (2H, d, J=8. 6 Hz), 7.26-7.47 (4H, m). 

io 4-[[3-(2-f7i/u;W7i-JW^ h=¥^^>^>^a^>m 

15 'H NMR (CDC1 3 ) 5 2.60 (2H, t, J=8. 1 Hz), 2.90 (2H, t, J=8. 1 Hz), 3.66 
(3H, s), 5.10 (2H, s), 6.92 (2H, d, J=8.6Hz), 7.12 (2H, d, J=8.6Hz), 
7.35 (1H, d, J=3.3 Hz), 7.43-7.52 (2H, m), 7.88 (1H, d, J=3.3Hz), 
7.91 (1H, dt, J=7.2Hz, 1.7 Hz), 8.05 (1H, s)„ 

##091 1 2 4-[[3-(2-^7y'JJW7i-;W^ h ^>^>-7nn>m 

20 ##094 tmhv^m&m^x, 4-1[z-(2-^7W)V)7 3l—m* h^>] 
^.>^f>-fuA>m^9-)v^^m^^nrc 0 w& six. 
mm. 126-127 *c mm^)\^\3ri)r>fr*>nifem)o 

'H NMR (CDC1,) 52.65 (2H, t, J=8.0Hz), 2.91 (2H, t, J=8.0Hz), 5.10 
(2H, s), 6.93 (2H, d, J=8. 6 Hz), 7.14 (2H, d, J=8. 6 Hz), 7.35 (IH, d, 
25 J=3. 3 Hz), 7.43-7.52 (2H, m), 7. 88-7. 92 (2H, m), 8.04 (1H, s)„ 

###|1 1 3 4- [ [3- (2-fc! ^ 7 x. =L)V] ;* b ^:>] ^ O /I >®g 
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W 54* 0 

'H NMR (CDClj) 5 2.60 (2H, t, J=8.0Hz), 2.90 (2H, t, J=8.0Hz), 3.66 
(3H, s), 5.14 (2H, s), 6.93 (2H, d, J=8.6Hz), 7.13 (2H, d. J=8.6Hz), 
5 7.51-7.55 (2H, m), 7.95-7.99 (1H, m), 8.10 (1H, s), 8.53 (1H, d, J=2. 5 
Hz), 8.64-8.67 (1H, m), 9.05 (1H, d, J=1.4Hz) 0 

#%#J 114 4-[[3-(2-tf^>?-;» 7i^;W^ h^^]^>if>7°aA°>m 

10 m& i67.o-i67.5 <c (mm3L9-)v—^\^>-fy^n^)o 

'H NMR (CDCl,+DMS0-d 6 ) (5 2. 26 (2H, t, J=8. 2 Hz), 2.90 (2H, t, J=8. 2 Hz), 
5.14 (2H, s), 6.92 (2H, d, J=8.6Hz), 7.15 (2H, d, J=8.6Hz), 7.51- 
7.58 (2H, m), 7.94-7.99 (1H, m), 8.10 (1H, s), 8.53 (1H, d, J=2.5 Hz), 
8.65 (1H, dd, J=2.4Hz, 1.6 Hz), 9.05 (1H, d, J-1.5 Hz)„ 
15 #%^J115 4-[(5-^D ; £-HDn7xZ;W^ h=^>] ^>if>:/n/\°> 

zmmik&m&nrco mm u% 0 

20 'H NMR (CDCl,) 62.61 (2H, t, J=8. 1 Hz), 2.91 (2H, t, J=8. 1 Hz), 3.69 
(3H, s), 5.09 (2H, s), 6.91 (2H, d, J=8.6 Hz), 7.14 (2H, d, J=8.6Hz); 
7.24-7.27 (1H, m), 7.38 (1H, dd, J=8. 5 Hz, 2.3 Hz), 7.73 (1H, d, J=2. 3 
Hz) 0 

###11 16 4-[(5-yp ; E-2-^DP7xn;i/)^ V*Z/11>it>ZfUrt> 

25 m 

^^vt'v^nAVii^^I/^e.il^tifffe, JR* 66*„ 
81%„ 
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ltt;A 120.0-120.5 *c (S^Kx^;p— s\*v>fr*>nB$k), 

'H NMR (CDC1 3 ) 52.66 (2H, t, J=7. 8 Hz), 2.92 (2H, t, J=7.8Hz), 5.09 
(2H, s), 6.92 (2H, d, J=8.6Hz), 7.16 (2H, d, J=8.6Hz), 7.24-7.27 (1H, 
m), 7.38 (1H, dd, J=8. 5 Hz, 2.3 Hz), 7.73 (1H, d, J=2.3Hz). 
5 ##0U 1 7 4-[(3-?DWDD7x^)^ >^DA*> 

SaMUb^ftfcttfc. W 65«o 

10 l E NMR (CDC1 3 ) 62.60 (2H, t, J=7.6Hz), 2.89 (2H, t, J=7.6Hz), 3.66 

(3H, s), 5.04 (2H, s), 6.85-6.89 (2H, m), 7.10-7.13 (2H, m), 7.35 (3H, 
s)» 

0%mi 1 8 4-[(3-^n ; E-4-^na7xz;W^b^v']^>-if>ya^> 

15 ###)4 £mm<Djjm&m>T, 4-[(3-yn ; e-4-^DD7i^)^b^ 

5/]^>if>^D/ , «>'R^5 t ;w3&>6«mb'&*«#fc. w six. 

JR* 81%. 

m& 156-158 *C (ffilfJl'-A^li-^i^S^S). 
'H NMR (CDC1,) 6 2.65 (2H, t, J=7.9Hz), 2.90 (2H, t, J=7.9Hz), 5.00 
20 (2H, s), 6.88 (2H, d, J=8. 6 Hz), 7.13 (2H, d, J=8.6Hz), 7.35 (3H, s). 

mmm 119 4- c [3- [5- ( h u 7 )\>ar n * -2- tr u v~)V\ 7 x ^ b 
3^] ^ > 7° o a° 

25 

'H NMR (CDC1 3 ) 62.61 (2H, t, J=8.0Hz), 2.90 (2H, t, J=8.0Hz), 3.66 
(3H, s), 5.14 (2H, s), 6.93 (2H, d, J=8.6Hz), 7.13 (2H, d, J=8.6Hz), 
7.50-7.60 (2H, m), 7.86 (1H, d, J=8.3Hz), 7.97-8.01 (2H, m), 8.11 (1H, 
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br s), 8.95 (1H, br s). 

##0U 2 0 4-[[3-[5-(h»J 7^*Q^f ^)-2-KU 5?-JH7i=;JW^ h 
##0!I4 iPWIOjftfclUt, 4-[[3-[5-(h U 7)V3TX2*^)V)-l-W *J 

Mj& 155-156 "C (ftli^;^* U->^ & „ 

'H NMR (CDC1,) 52.64 (2H, t, J=7. 7 Hz) , 2.90 (2H, t, J=7.7Hz), 5.12 
(2H, s), 6.92 (2H, d, J=8.4Hz), 7.13 (2H, d, J=8.4Hz), 7.49-7.54 (2H, 
10 m), 7.85 (1H, d, J=8.3Hz), 7. 90-8.00 (2H, m), 8.10 (1H, s), 8.95 (1H, 
s). 

2 1 4-[[2-^^-5-[4-( |> 1J 7MO^^;W 7x^;W-3-7 U 

mmmi tmm<DjjW:&m^T, 2-^ [4- ( h u 7 a ^ 7 x 
15 -3-7 9 » ^ y s?sifli^s#rc, jr* 74%. 

'H NMR (CDC1,) 52.40 (3H, s) , 2.61 (2H, t, J=8.0Hz), 2.91 (2H, t, 
J =8.0 Hz), 3.67 (3H, s), 4.85 (2H, s), 6.78 (1H, s), 6.90 (2H, d, 
J=8.6Hz), 7.14 (2H, d, J=8.6Hz), 7.60 (2H, d, J=8.4Hz), 7.71 (2H, d, 
20 J=8.4Hz). 

2 2 4-[[2-^?;i/-5-[4-( h U 7;i/tn^^W 7 x"jl/]-3-7 'J 

4 tmuvjjfe&m^T, 4- c [2- ^ ^ [4- ( h y 7)v^ru^)V) 
7 x. -3- 7 u ;w ^ h * v-] ^ >-tr > :/ d a >^ * ?-)Vfr <=> ^mit-sm^ 

25 fro W 53*o 

j&£ 182-183 r (S^X^— ^\^>^e.^^)o 

'H NMR (CDC1,) 5 2.40 (3H, s), 2.66 (2H, t, J=7.8Hz), 2.92 (2H, t, 

J=7.8Hz), 4.85 (2H, s), 6.78 (1H, s), 6.91 (2H, d, J=8.6Hz), 7.15 
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(2H, d, J=8. 6 Hz), 7.60 (2H, d, J=8. 4 Hz), 7.71 (2H, d, J=8.4Hz)„ 

1 2 3 4-[[5-(2, 6-^^?;i/7x-JV)-2-fX-Jl/] ;* h^->]^>if 

mMM2 2 £mU<DJ5fe*m^T, 4-[(5-:/n^-2-^X-;i/)* h^>;K 
5 >V>7'un>m*3 L Jl'£ 2, 6-^^f;|/7i^O>SI^^ 4-[[5-(2,6- 
J-)\>7 x - ;V) -2-^x - )V) * Y * vO ^ >i£ > ^n/t >^pt 9=-;P 
i» 83*. i^ViT, ##0iJ4 «hlHil£>7ji££fflV>T, 4-[[5-(2, 6-v?^^;V^ 

x n;i/) -2-^x - ;W ;* h * ->] ^ >^n n >m* ^)Vfr £> Mfca-ft &ft 

£ 0 26« 0 
io 120-121 "c (RKxfjH 

'H NMR (CDC1 3 ) 6 2.17 (6H, s), 2.65 (2H, t, J=7. 7 Hz), 2.91 (2H, t, 
J=7. 7 Hz), 5.20 (2H, s), 6.70 (1H, d, J=3.4Hz), 6.94 (2H, d, J=8. 5 
Hz), 7.08-7.20 (6H, m). 

#%0U 2 4 4-[[3-(2-tf U^I/W)7x-JH^ l^S/K^if^D 
15 A>K 

tRI*©^*fflViT, 4-t Ha^^>if>-7°D/1>m^^;Pi 
3- (2- tf U >0 ^ * y - 4- [ [3- (2- tf U — 

•»7xx;w/h^->]^>t'>7aA>i^5 l ;^#fe. jr* 77*c 
20 ^^>^>^u;^>m^)^^mi\^m^nt^o w& 55*. 

MAX 146-147 (»iX^A+f>A^S^i). 

l H NMR (CDCl,+DMSO-d 6 ) <5 2. 57 (2H, t, J=7.5Hz), 2.89 (2H, t, J=7.5Hz), 
5.05 (2H, s), 6. 86-6.92 (3H, m), 6.99-7.14 (4H, m), 7.21-7.26 (2H, m), 
7.40 (1H, t, J=7.8 Hz), 7.67-7.72 (1H, m), 8.19 (1H, d, J=4.3Hz) 0 
25 ###J1 2 5 4-[[4-(7Dt^^)7xXjP]^ h^^] ^>1f >^DA>m 

a, a' -if^U^-Q-^yVy (11 g, 40 mmolk 4-t F n3rv^>i£ y~f U 
nyW.^)V (l. 7 g, 10 mmol)> s^JjU^A (l. 6 g, 12 mmol) ^T-feh 
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> (200 mL) 8 NfWMinSftfflflELfc. Rffcm&tftM&* SJSfettfc** 

=18:1) T?»3aU Xflft£4fil (0.78 g, JRSp 21%) &&mttt UWc 
5 'H NMR (CDC1 3 ) 6 2.60 (2H, t, J=8.0Hz), 2.89 (2H, t, J=8.0Hz), 3.66 
(3H, s), 4.50 (2H, s), 5.03 (2H, s), 6.86-6.91 (2H, m), 7.11 (2H, d, 
J=8. 6 Hz), 7.40 (4H, m). 

##0i| 1 2 6 3-^at-4-b Hn^->^>-tf >7un>m^^-)V 
4-hHD^^>if>^DA>m^^;i/ (1.0 g, 5.6 mmol) (DWfiOfc (10 
10 mL) mmzWmi-hWA (0. 46 g, 6.1 mmol) £2JD7t> S&fcJU* (0.89 g, 
5.6 mmol) &Rl&m.1fi9m l>fc^ «fc-5 \Z7m~?%tmVfc& *>mT Isft. 

>/@^X3MU=9:l) TfMftb* SH^ft (0.68 g> JR* 4 75K) £#fco 
15 iftJR. 

'H NMR (CDC1 3 ) 6 2.59 (2H, t, 1=7.5 Hz), 2.86 (2H, t, J=7. 5 Hz), 3.67 
(3H, s), 5.45 (1H, s), 6.93 (1H, d, J=8.3Hz), 7.04 (1H, dd, 7=1.9 Hz, 
8.3 Hz), 7.30 (1H, d, J=1.9 Hz) 0 

###11 2 7 4-(6-^>V^7VU;M h^r^)^>^>7un>m^)V 
20 ^lH«10 5iBI»©^jSSfflViT, 4-k 

. )Vh 6-^>^T'/-Jl*&J-)VftZmmfc<&W&mc 0 JR* 66*. 
gfcj& 103-106 "C (StXfjl/- v 5 ^ VT'Dtf^X-^-Jl/— ^\^>^e>nj^ 

H)o 

'H NMR (CDC1 3 ) 6 2. 60 (2H, t, J=7.5Hz), 2.90 (2H, t, J=7.5Hz), 3.66 
25 (3H, s), 5.20 (2H, s), 6.92 (2H, d, J=8. 7 Hz), 7.12 (2H, d, J=8. 7 Hz), 
7.55-7.58 (1H, m), 8.05 (1H, s), 8.13 (1H, d, J=8.4Hz), 9.00 (1H, s)„ 
###11 2 8 4-(6-^>\/5 i 7\/'J;M h=^» "Oif >!7°n/\'>& 
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m& 176-177 "c mmx.^)v— s?-f yyaif;vx— T-^e»fiisfli). 

'H NMR (DMSO-d 6 ) 6 2.48 (2H, t, J=7.5 Hz), 2.75 (2H, t, J=7.5 Hz), 
5.22 (2H, s), 6.95 (2H, d, J=8.7Hz), 7.14 (2H, d, J=8. 6 Hz), 7.59- 
5 7.63 (1H, m), 8.10 (1H, d, J=8.4Hz), 8.24 (1H, s), 9.40 (IH, s), 
12.08 (1H, br s) 0 

^ffiM 1 4- [ (2, 3-^ H D-1H--T >-l-4 )V) IA * >if >^P A° > 
SI 

10 ##W4iH«©J}*SfflHT, 4-[(2,3-^k h'n-lH-Y ^^l-^^^- 
103-104 x: (wmx-^)v—^*-yr>frt>mK8&)o 

'H NMR (CDC1 3 ) 5 2.14-2.38 (1H, m) , 2.50-2.63 (1H, m), 2.67 (2H, t, 
J=7.4Hz), 2.87-2.96 (3H, m) , 3.08-3.19 (1H, m), 5.73 (1H, dd, J=4. 9 
15 Hz, 6.5 Hz), 6.94 (2H, d, J=8.5Hz), 7.15 (2H, d, J=8.5Hz), 7.21-7.33 
(3H, m), 7.42 (1H, d, J=7. 2 Hz) Q 

mmm 2 4-cu, 2, 3, 4-7- h 7 1 h u±?$ v>-\— r m ^ 

m^W4 tmn<Djj&*m^T, 4-ca, 2,3,4-7- h7t pnt7^i/>-i- 
20 <;i/)^->]^>-if>7 p p/t>m^5 i ;^e»^ii^-&^^#feo jk^ six. 

69-70 "C (SM yyPhf^X-^;^— 
'H NMR (CDCI3) 5 1.70-1.85 (1H, m), 1.98-2.16 (3H, id), 2. 74-2.89 (2H, 
m), 2.67 (2H, t, J=7.4Hz), 2.93 (2H, t, J=7.4Hz), 5.33 (1H, t, J=4. 1 
Hz), 6.96 (2H, d, 1=8.6 Hz), 7.14-7.24 (5H, m), 7.36-7.39 (1H, m), 

tmnvtt&m^Xs 4-[[2,3-^tFO-5-(7i^M b^)- 
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jUs^t 99-100 x: mn^ : ?-)\'—^*-v->frt>ni&&). 

'H NMR (CDClj) 62.15-2.30 (1H, m), 2.45-2.60 (1H, m), 2.67 (2H, t, 
J=7.8Hz), 2. 82-2.90 (1H, m), 2.92 (2H, t, J=7.8Hz), 3.06-3.14 (1H, 
5 m), 5.07 (2H, s), 5.67 (1H, dd, J=6. 5, 3.6 Hz), 6. 85-6. 93 (4H, m), 
7.14 (2H, d, J=8.5 Hz), 7. 30-7.44 (6H, m) 0 

mmm 4 4- [ [4- [ c* a-y x-;w2-^xv u ;w 7 ^ ; ] ;* 7 x - 

##M4 tH«0^ffiSffl^T, 4-[[4-[[^^;K4-7 3i^-2-5 1 Ty U 

10 ;W75;]^ 7 x ;* h * >0 ^ >if > y u a >ti s ^ffite 

jai^i3o-i3i t: (ksx^i — ^*rv>frt>nmm). 

l H NMR (CDCI3) 5 2. 64 (2H, t, J=7.9Hz), 2.90 (2H, t. J=7.9Hz), 3.07 
(3H, s), 4.78 (2H, s), 5.02 (2H, s), 6.72 (1H, s), 6.89 (2H, d, J=8. 6 
15 Hzh 7.12 (2H, d, J=8.6Hz), 7.26-7.30 (1H, m), 7.34-7.41 (6H, m), 
7.85-7. 88 (2H, m). 

mMmS 4-[(4-^x/^->^x-;i/)^ K^rv']^>'fef>^ , 0/1>m 

##^j4 tnm (D^m&m^T. 4-[(4-7x;^->7x^)^h=t : >']^> 

20 M& 144-145 *C mm^Jl — MrU->/&>SISS£il)c 

'H NMR (CDCI3) 6 2.65 (2H, t, J=7.9Hz), 2,91 <2H, t, J=7. 9 Hz), 5.00 
(2H, s), 6.91 (2H, d, J=8. 6 Hz), 7.00-7.03 (4H, m), 7.08-7.15 (3H, m), 
7.34 (2H, t, J=8.3Hz), 7.39 (2H, d, J=8.6Hz) 0 

m&ffl6 4-[[4-(7l^W h^r^)7xZi;i/]^ h^->]^>-tf>yDA°>M 
25 ###|4 iimU<Djjm&m^T, 4-[[4-(7i^h^)7i-JH^h 

'H NMR (CDC 1 3 ) 6 2.65 (2H, t, 1=7.9 Hz), 2.90 (2H, t, J=7.9Hz), 4.96 
(2H, s), 5.07 (2H, s), 6.90 (2H, d, J=8. 6 Hz), 6.98 (2H, d, J=8. 6 Hz) 
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7.12 (2H, d, J=8. 6 Hz), 7.30-7. 50 (7H, m). 

lift 187-189 *C (r h 7 k H D 7 5 . 

l H NMR (CDC1,) 52.66 (2H, t, J=7. 7 Hz) , 2.91 (2H, t, J=7.7Hz), 5.08 

(2H, s), 6.93 (2H, d, J=8.4Hz), 7.14 (2H, d, J=8.4Hz), 7. 30-7. 50 (5H, 
10 m), 7.50-7.60 (4H, m) 0 

mMW8 4-([i,r-t?^x-;i/]-3-^;^ h^»^>if>:7°n,n>m 

125-126 "c mm^)v— s\*r-y->fr*>nm&)o 

15 'H NMR (CDC1 3 ) 5 2.65 (2H, t, J=7.9Hz), 2.91 (2H, t, J=7.9Hz), 5.10 
(2H, s), 6.93 (2H, d, J=8.6Hz), 7.13 (2H, d, J=8.6Hz), 7.30-7.47 (5H, 
m), 7.50-7.61 (3H, m), 7.65 (1H, s). 

94-95 *c (mm^j\r-^v->^^n^)o 

'H NMR (CDC1 3 ) 5 2.64 (2H, t, J=7.9Hz), 2.90 (2H, t, J=7.9Hz), 5.01 
(2H, s), 6.86-6.90 (2H, m), 6.88-6.98 (1H, m), 7. 00-7.03 (2H, m), 
7.08-7.17 (5H, m), 7.30-7.36 (3H, m)„ 

25 zmmio 4-([i.r-if7x^;w-2-f;M h^^^^o/^i 
t.mWi<D'%&&R^* 4-([i,i'-tf7x— ;w-2— r;i/^ 
>V>7nn>Wi*?)Vii*b&m{k&to&ftlt. iR* 45%. 

103-104 "C (RIX^^V-A+U-^^&SIBS). 
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'H NMR (CDC1 3 ) 6 2.63 (2H, t, J=7.9Hz), 2.88 (2H, t, J=7. 9 Hz), 4.91 
(2H, s), 6.79 (2H, d, J=8.6Hz), 7.08 (2H, d, J=8.6Hz), 7. 33-7.50 (8H, 
m), 7.60-7.70 (1H, m). 

mmmi 1 4-[a-7x/+>'7x-;i/)^ h^y\^>^£>y°u/%>m 

-v>7urt>m*^)i,fr*>mm<k'&®&&fco mm 45$, 
m iu-115 x: (mm^)v— ^-v- 

'H NMR (CDC1 3 ) 6 2.63 (2H, t, J=7.9Hz), 2.89 <2H, t, J=7.9Hz), 5.13 
(2H, s), 6.86-6. 92 (3H, m), 6.95-7.00 (2H, m), 7.06-7.12 (3H, m), 7.16 
10 (1H, dd, J=7. 5 Hz, : 1.0 Hz), 7.24-7.36 (3H, m), 7.58 (1H, dd, J=7. 5 Hz, 
1.4Hz) 0 

mt&Ml 2 4-[(4-^>v/-r;i/^ji-;i/)^ h^>-]^>if>^n/i>^ 
15 141-142 t; (Mx^;i,— ^\^>^e>W^a)c 

'H NMR (CDClj) 6 2. 66 (2H, t, J=8.0Hz), 2.92 (2H, t, J=8.0Hz), 5.14 
(2H, s), 6.92 (2H, d, J=8.6Hz), 7.15 (2H, d, J=8.6Hz), 7.42-7.65 (5H, 
m), 7.79-7.84 (4H, m)„ 

mt&mi 3 4-[[4-(4-^DD^>y>fJl/)7x-JW^ >yPA s 
20 >M 

4 ^mm<D^m^m^x, 4-[[4-(4-^ a D^>y-f;w7x-;i/] ^ 
m& 177-178 1: mm^ji— ^v-yfr 

'H NMR (CDC1 3 ) 6 2.66 (2H, t, J=7.9Hz), 2.92 (2H, t, J=7.9Hz), 5.14 
25 (2H, s), 6.91 (2H, d, J=8.6Hz), 7.15 (2H, d, J=8.6Hz), 7.46 (2H, d, 
J=8.5Hz), 7.55 (2H, d, J=8.2Hz), 7.74-7.81 (4H, m)„ 
§*l»Ji 4 4-[(3-^>y^;i/^ji-;i/)^ b^->]^>-fe*>7 p a/\°>m 

##0ii4 3 tmM<D^m&m^T, 4-t ^u^^^y^yyunym^^ji 
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{b-£"tf£#fc. 4-h Fo^^>f >7 f a/1>i^5 : ;W^0iR$ 73*. 
5 Jgjft 84-85 *C (KHX^V-A+iJ-^eSiS). 

l H NMR (CDC1 3 ) 62.65 (2H, t, J=8.0Hz), 2.91 (2H, t, J=8.0Hz), 5.11 
(2H, s), 6.90 (2H, d, J=8. 6 Hz), 7.13 (2H, d, J=8. 6 Hz), 7.45-7. 86 (9H, 
m) 0 

mmmi 5 4-[[4-(^>v*-r )vr 5 /)7 xn;w * h^>] / <>t < >7'D/o 

10 

##^3 8i|p|il©^?*^ffll'>T, 4-[[4-(^>y-r;i-T5 7)7ai-;W^ 

204-205 "C (r h 7 b H n7 7 >-A^it>^ 5Hlti). 
'H NMR (CDC^+DMSO-d,,) <5 2. 57 (2H, t, J=8. 1 Hz), 2.89 (2H, t., J=8. 1 Hz), 
15 5. 02 (2H, s), 6.89 (2H, d, J=8. 6 Hz), 7.13 (2H, d, J=8.6Hz), 7.40- 

7.60 (5H, m), 7.76 (2H, d, J=8. 5 Hz), 7.96-7.93 (2H, m), 9.04 (1H, s). 

###11 tmm<Djjm&m^T. 4-t Fu^y^y-vyju^ym^jit 
4-^x7 *y^y*j)vr)vn-)v-fr z&me&m*: t bT#fc, jr* 

20 92*. 

'H NMR (CDC1 3 ) 6 2.60 (2H, t, J=8.0Hz), 2.90 (2H, t, J=8. 0 Hz) , 3. 67 
(3H, s), 5.00 (2H, s) ; 6.90 (2H, d, J=8. 5 Hz), 6. 97-7.03 (4H, ra), 
7.08-7.13 (3H, m), 7.34 (1H, t, J=7.8Hz), 7.39 (2H, d, J=8.5Hz). 
mMmi 7 4-[[4-(7x^Wh + -»7i-JW^ h^v-]^>-k'>7°nA°> 

25 

###11 tmm^m^m^x, 4-hFo*v^>-t£>7 p aA->m*^;V'£ 
4-K>^;i/^^->)^>^Jl/TJl/ri-;i/^e,^S>fb'&#3^#fco W 27*. 

mm* 
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'H NMR (CDC 1 3 ) 5 2.59 (2H, t, J=8.0Hz), 2.89 (2H, t, J=8.0Hz), 3.66 
(3H, s), 4.96 (2H, s), 5.07 (2H, s), 6.89 (2H, d, J=8. 5 Hz), 6.98 (2H, 
d, 1=8. 5 Hz) 7.11 (2H, d, J=8.5Hz), 7.26-7.44 (7H, m). 

mmmi 8 4-[(2,3-^th*a-iH--r > : f>-\-^)V)-t^i^>^>ztun 
5 >m*^)v 

2 > 3-^tKP-lH-f>5 i >-l-^— ;W3^6*Hfl5^**#fc. JR* 62%. 

'H NMR (CDCI 3 ) 62.15-2.28 (1H, m), 2.51-2.68 (3H, m), 2.79-2.95 (3H, 
10 m), 3.07-3.23 (1H, m), 3.69 (3H, s), 5.73 (1H, dd, J=4.4Hz, 4.8 Hz), 
6.94 (2H, d, J=8.6Hz), 7.14 (2H, d, J=8.6Hz), 7.22-7.31 (3H, m), 
7.42 (1H, d, J=7.2 Hz). 

mam 19 4-td, 2, 3, 4-f h 7 1 1« d i/>-i-<;w > 

iR* 63%. 

l H NMR (CDC1 S ) <5 1.70-1.75 (1H, m), 1.98-2.16 (3H, m), 2.62 (2H, t, 
J=8. 2 Hz), 2.77-2.87 (2H, m), 2.92 (2H, t, J=8.2Hz), 3.68 (3H, s), 
20 5. 23 (1H, t, J=4.2 Hz), 6.95 (2H, d, J=8.6Hz), 7.11-7.16 (3H, m) , 
7.21 (2H, dt, J=2. 2 Hz, 6. 8 Hz) 7. 38-7. 36 (1H, m). 

mmm2 o 4-[(3'-^5;i'-[i,r-tf7x^;i/]-3-f;Wp< h4^>M>t?> 
25 >7un>n*^)vfr%mmike>m*'&rco m 92%. 

'H NMR (CDClj) (5 2.60 (2H, t, J=7. 1 Hz), 2.90 (2H, t, J=7. 1 Hz), 3.66 
(3H, s), 5.11 (2H, s), 6.93 (2H, d, J=8. 6 Hz) . 7.13 (2H, d, J=8.6Hz), 
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7.43-7.53 (2H, m), 7.55-7. 67 (2H, m), 7.69 (1H, s), 7.85-7. 88 (2H, m), 
8. 11-8.12 (1H, m), 10. 10 (1H, s). 

mmM2 l 4-[(3'-^;i/^;i/-[i,r-t*7ain;v]-3-r;p)^ h^r->]^>if> 

y°un>w. 

5 #%«4tra«O^Ss*fflViT, 4-[(3'-^;W^;V-[l,r-lf7a:-;W-3-'r 

m& 81-82 1: mmx^jv— ^u->^e»s«ss). 

'H NMR (CDC1 3 ) <5 2. 66 (2H, t, J=7.5Hz), 2.91 (2H, t, J=7.5Hz), 5.12 
(2H, s), 6,93 (2H, d, J=8.4Hz), 7.14 (2H, d, 8.4 Hz), 7.45-7. 53 (2H, 
10 n), 7. 57-7.64 (2H, m), 7.69 (1H, s), 7.87 (2H, d, J=7.6Hz), 8.11 (1H, 
s), 10.09 (1H, s). 

m«J2 2 4-([l, \'-¥7^~M-Z-^)V* h^iy)^>^>^u^ym^ 
)V 

4-[(3-yn^E7x-Jl/)^ b^v-]^>-k'>^OA°>m^^;i/ (0.60 g, 1.7 
15 mmol), 7x.~)ltfU>m. (0.25 g, 2.1 mmol), w$&± h U (0.55 g, 

5.2 mmol) £ h;kr>-* ^ / -;p- 7 Jc (5:1:1, 35 mL) Kli§#PU 7)13>W. 
^Lfc^, f h U 7x^I/*X7^f Wt^^^A (99 mg, 0.086 

mmol) £Jn;tfco HH&^^TJl/d'^ffl^T^-tt^jiSStbfc. SJ&*gt£& 

=18:1) -cmmv, mmfc&®) (0.55 g , jr* 92*) ^ew*tbT#^. 

'H NMR (CDC1 3 ) <5 2. 60 (2H, t, J=8.0Hz), 2.90 (2H, t, J=8.0Hz), 3.66 
(3H, s), 5.10 (2H, s), 6.92 (2H, d, J=8.5 Hz), 7.12 (2H, d, J=8.5Hz), 
7.35-7.47 (5H, m), 7.54-7. 65 (4H, m). 
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'H NMR (CDC 1 3 ) 62.59 (2H, t, J=8. 1 Hz), 2.89 (2H, t, J=8. 1 Hz), 3.66 
(3H, s), 5.01 (2H, s), 6.90-7.20 (9H, m), 7. 20-7. 36 (4H, m) 0 
WJ2 4 4-([l,r-t*7i-JW-2-f;M h^^)^>-tf>yDA°>m^^ 
)V 

5 #%0tj5 hmm<D^m^m^x, 4-t \ i u^-^^>M.y^un>m^)Vii 

2-7 injK>^D $ F*^ tM^^ffe, JR* 52K„ 

'H NMR (CDC1 3 ) 6 2.58 (2H, t, J=8. 1 Hz), 2.87 (2H, t, J=8. 1 Hz), 3.66 
(3H, s), 4.91 (2H, s), 6.78 (2H, d, J=8. 6 Hz), 7.06 (2H, d, J=8. 6 Hz), 
10 7.33-7.40 (8H, m), 7.50-7.70 (1H, m). 

mffiM2 5 4-[[2,3-^kHD-5-(7x^M h^MH-f >x>-l-< M 

1 tmM<Dj5fe&m^T. 4-t Fa^v-^>-t?>:7°aA>^^Jl/£ 

2,3-^t Ho-s-c^ain;^ h^-»-iH-< y^y-i-nr—frfr^mmfc&m* 

15 efe^tbtifc. JR¥ 65%o 

'H NMR (CDC1,) 6 2.18-2. 23 (1H, m), 2.45-2.60 (1H, m), 2.61 (2H, t, 
J=8.0Hz), 2.82-2.90 (1H, m), 2.91 (2H, t, J=8.0Hz), 3.06-3.20 (1H, 
m), 3.68 (3H, s). 5.07 (2H, s), 5.67 (1H, dd, J=6. 5 Hz, 3.7 Hz), 6.84- 
6.93 (4H, m), 7.13 (2H, d, J=8. 5 Hz), 7.26-7.44 (6H, m). 

20 HJIf!l2 6 4-1(2-7 3^ /*->7x.—Jl)X h^]^ A* 

i tmmo^m&m^x, 4-t Fn^^>if>yPA*>^y f-jvt. 

m a 

'H NMR (CDC1 3 ) 6 2.59 (2H, t, J=8. 1 Hz), 2.88 (2H, t, J=8. 1 Hz), 3.66 
25 (3H, s), 5.13 (2H, s), 6.89 (3H, t, J=8. 6 Hz), 6.98 (2H, d, J=8. 1 Hz), 
7. 07-7.20 (4H, m), 7. 25-7.40 (3H, m), 7.50-7.60 (1H, m) 0 
mMM2 7 4-[(4-s<L>^ )l7 * h^$/]^>if>7 P PA>m^^;i' 

4-t Fa^^>*?>:/nA>^*5P;i/ (0. 65 g, 3.6 mmol) <D N,N->>* 
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^*;VA75)« (20 mD mmz, 4-(^P : E^5 1 ;W^>^7x; y (1.0 g, 
3.6 mmol) *5 &ZfiSm% U U& (0.50 g, 3.6 mmol) SiP*., jg-&*ftafiT? 

5 >/»B6x^;V=9:l) TiSIt, Ml (1.3 g, JR# 96*) 

'H NMR (CDC1,) 52.60 (2H, t, J=8.0Hz), 2.90 (2H, t, J=8.0Hz), 3.67 
(3H, s), 5.17 (2H, s), 6.91 (2H, d, J=8.7Hz), 7.13 (2H, d, J=8.7Hz), 
7.46-7. 60 (5H, m), 7.79-7.84 (4H, m). 

*ttX#fc, 1R* 57X 0 
15 'H NMR (CDC1,) 5 2.60 (2H, t, 1=8.0 Hz), 2.90 (2H, t, J=8.0Hz), 3.67 
(3H, s), 5.13 (2H, s), 6.91 (2H, d, J=8.6Hz), 7.13 (2H, d, J=8.6Hz), 
7.46 (2H, d, J=8.5 Hz), 7.55 (2H, d, J=7.0 Hz), 7.74-7.80 (4H, m) 0 

mmm2 9 4-[[4-(^>y-r jit 5. s)y i-jw * h^-y^y-^yfa^y 
20 4-[(4-7a/7x-;w^ h^yi^y-ffyy'onym^^JV (0.13 g, 0.44 

mmol), h ijX^;i/75 > (0. 50 mL) Orh7tHD77> (9 mL) m^iz^ 
W-fMDU H (74 mg, 0.53 mmol) I^^llT 2 P#P^# 

25 =18:1) *MS&4b (0.23 g, JgfiW) 

'H NMR (CDC1 3 ) 5 2.60 (2H, t, J=8.0Hz), 2.90 (2H, t, J=8.0Hz), 3.67 
(3H, s), 5.10 (2H, s), 6.90 (2H, d, J=8.6Hz), 7.11 (2H, d, 1=8.6 Hz), 
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7. 26-7.56 (5H, m), 7.66 (2H, d, J=8.5Hz), 7.84-7.89 (3H, m)„ 

5 4- [ (4- 7 x. , y-;W2-^ ;w) 7 j ] ^ 5^] ^ >if > ^ 

; iTtfc, $m 77%. 

'H NMR (CDC 1 3 ) 5 2.59 (2H, t, J=8. 1 Hz), 2.89 (2H, t, J=8. 1 Hz), 3.08 
(3H, s), 3.66 (3H, s), 4.79 (2H, s), 5.02 (2H, s), 6.72 (1H, s) , 6.89 
(2H, d. J=8.6 Hz), 7.11 (2H, d, J=8.6Hz), 7.25-7.30 (1H, m). 7.34- 
10 7.41 (6H, m), 7.86 (2H, d, J=7. 1 Hz)„ 

|£»J3 1 4-[(5,6-v?k HP-4H->'^P^>^[b]g i X>-4— fM^T^l^ 

#%#!|3 2 tm^(D^m^m^T. 5.6-$?k FD-4H-; ^a^>^[b]^X 
>-4-^->^e 5,6-^b H n -4H->^P^>^ [b]^X>-4-^-;i/^#fe 0 £ 
15 tl£:##0ijl £p3ft(D:#i5fe£/av>T 4-t HD^v-^O-tf >^n/1>m^^ 
4-[<5,6-v*k b*D-4H-v^O^>^[b]^X>-4-f 

[(5,6-^th*D -4H- >- ^ n ^ > ^ [b] J-X. >-4— T ;W ^ v0 ^ >-if > 7 □ A° > 
m^^;i/^e>^M^^lSr#fco 5,6-^k Fn-4H-v^D^>^[b]^X>-4- 

20 Jr>frt><DW$ 19*, 

M 87-88 t: (^I^X-f^ A^>d^Sigl)„ 
'H NMR (CDC1,) 6 2.53-2. 69 (3H, m), 2.85-3.01 (4H, m), 3.15 (1H, m), 
5.64 (1H, dd, J=2.0Hz, 5.8 Hz), 6.88-6.93 (3H, m), 7.13 (2H, d, J=8. 6 
Hz), 7.20 (1H, d, J=5.0 Hz)„ 

25 H»J3 2 4- [ (4, 5, 6, 7-t h 7 t K □ A >y [b] f X>-4-^f ;V) t + A > 

#^0!)3 2tmm<Djjm&m^T, 6,7-^kFn^>\/[b]^X>-4(5H)-;*- 

>frt> 4,5,6,7-^h^t h*n^>\/[b]^x>-4-^--;i/^#fco 
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mi tmU(D^m^m^x 4-t ^u^^y-^.y^u;\ym.^)vtm^^ 

72%, 

5 'H NMR (CDC1 3 ) 6 1.80-2.15 (4H, m), 2.61 (2H, t, J=7.4Hz), 2.76 (1H, 
m), 2.78-2.94 (3H, m) , 3.68 (3H, s), 5.33 (1H, t, J=4.4Hz), 6.91-6.95 
(3H, m), 7.08-7.15 (3H, m) 0 

nt&M3 3 4-[(2,3-> J h Hn-lH-f >^>-i— r;i/)^->]-3,5-^7;w^-p 
10 (E)-3-[4-[(2,3-^t: kp-ih— r >^>-i— r;Wt+y]-3,5-^7Mn7 

o:^:;l/J-2-:/P^>m^;P (0.52 g, 1.6 mol), tf-v'US'A (1.2 g, 7.9 
mmol), Th7tHn77> (3 mL) S-JV (7 mL) ©^tr^j; 

■5m (0.80 g, 3.2 mmol) ^t&T?— Hj&^#bfco 1 8a®&& (20 mL) 

&tiQ%-T. 20 zRTfiHRU imx^I/^ttmbfeo 7jc^, 

(^it^^mx^wioto t^u, &m<k&®*mtc a w 

m 60*. 

'H NMR (CDCI3) 5 2.34-2.40 (2H, m), 2.61 (2H, t, J=7.5Hz), 2.81-2.91 
20 (3H, m), 3.20-3.30 (1H, m), 5.61 (1H, t, J=4.4Hz), 6.72-6. 78 (2H, m), 
7.16-7.22 (1H, m), 7.29-7.31 (2H, m), 7.34 (1H, d, J=7.4Hz). 

mmm3 4 3,5-> ? ^;i'^-P-4-[(2,3->?kh»p-iH-'r>^>-i-'r;i/)^-^^] 

^>if>^PA°>^ 

25 < >^>-i-r;w^-^v]^>if>^p/i>m^^;i/^e>> mm^m^nr^ 

W 75S„ 

m& 88-89 X: Wx5 L ^*D->d^Sifei). 

'H NMR (CDC1 3 ) 6 2.34-2.40 (2H, m), 2.67 (2H, t, J=7.5Hz), 2.81-2.92 
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(3H, m), 3.20-3.30 (1H, m), 5.62 (1H, t, J=4.4Hz), 6.72-6. 80 (2H, m), 
7.17-7.23 (1H, m), 7. 29-7. 36 (3H, m) D 

mmM3 5 4-[[2,3->>fc: KD-4-C7:tx;M h^»-lH~f >x>-WJKl 

2,3->?t Kl3-4-(7xn;i/^ h^»-iH--f >^>-l-^--;i/^e» 4-[[2,3-v? 

m^^;i/^#fCo Wo £e>£#%m<tl^CD#&£JB^T, 4-[[2,3->>t 
h'D-4-(7x-JM h3r S^-IH— f >^ >-l ~f ;W ^ ^] ^ >izf >:/ P /I >^ 

io ^^;^€»^fb-^#;^#7c. 4-t Yu*is^>j£>zfun>m*?-)Vfrt>(D 

111-111.5 X, (^X^;i/X-^;P— s\3r*)r>frt>mfe&)a 
»H NMR (CDC1,) 6 2.10-2.30 (1H, m), 2.50-2.60 (1H, m), 2.67 (2H, t, 
J=7.9 Hz), 2.40-3.00 (3H, m), 3.09-3.14 (lH,m), 5.12 (2H, s), 5.74 
15 (1H, dd, J=6.7Hz, 4.4 Hz), 6.85 (1H, d, J=8.0Hz), 6.94 (2H, d, J=8. 6 
Hz), 7.05 (1H, d, J =7. 5 Hz), 7.13-7.23 (3H, m), 7.29-7.45 (5H, m)„ 
mmmz 6 4-[[2,3-^hHn-6-(7ir;W h=^»-lH-f>7*>-l— (M 

JR* 40*. 

'H NMR (CDClj) 62.10-2.30 (1H, m), 2.53-2.55 (3H, m), 2.75-2.94 (3H, 
m), 3.01-3.10 (1H, ra), 3.68 (3H, s), 5. 01 (1H, d, J=11.7Hz), 5.06 (1H, 
25 d, 1=11.7 Hz), 5.68 (1H, dd, 1=6.5 Hz, 4.9 Hz), 6.91-6.96 (3H, m) , 
7.03 (1H, d, 1=1.7 Hz), 7. 08-7. 20 (3H, m), 7.31-7.43 (5H, m) 0 

mmms 7 4-[[2,3-s?tFn-6-(:7x-;M. h^>-)-iH--f >^>-w;i/| 
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#%#)4 tmm<Djj8k*m^T. 4- [[2, 3-^t Fd-6-(7x-JM h^-»- 

S$;& 106-107 "C &^VZfU\Z)V^-^)V—'\3r J &>-frt>nm&)o 
5 'H NMR (CDCI3) 5 2.14-2.25 (1H, m), 2.51-2.63 (1H, m), 2.67 (2H, t, 

8.0 Hz), 2.79-2.95 (3H, m), 3.01-3.10 (1H, m), 5.01 (1H, d, J=ll. 8 Hz), 
5.06 (1H, d, 1=11.8 Hz), 5.69 (1H, t, J=4.8Hz), 6.92-6.96 (3H, m), 
7.05 (1H, d, 1=7.9 Hz), 7.14-7.20 (3H, m), 7.20-7.43 (5H, m). 

mmms 8 <s)-4-[(2,3-> ? t: KD-m-r y^y-i-,^ M^y^y-ey-? 
10 un>m^9-)V 

4-t HD^^^>if>^PA°>^^^;P (4.1 g, 22 mnol) ^fh^tFD 

y^y (50 mL) -30 <c \zxMWVtc. z\ti}z (R)-i-f y*?J-~ 

)V (98% ee) (3.0 g, 22mmolK 1. 1* -(T v?tWJ v>> 
(5.66 g, 22 mmol) *«k«h>J^;^7^> (5.6 mL, 22 mmol) ^Sn^. 
15 T, -30 *C iZX 23 7K^Jn^.T> WttX^;HCT}ftWbfc. 

§mx5P;W0:l) fcTiWSbT, *jSfl2-&«» (4.4 g v « 66*) £||fi?ft=l£ 
20 «0»J3 9 (R)-4-[(2,3-^b Hn-lH--f >^>-l-r;0^->]Oif>7 P 

SI»J3 8 ^ra«o^*ffl^T» (s)-i--f>y;-;^ 4-t h'n^ 

9mm 4 o (s)-4-[(2,3-> ? t Hn-iH-f y^y-i-i Mtt^^yvy? 

25 P/Ot 

(£rffe& 1 ) 

4- [ (2. 3->? t: Fn-1H— f >5 f >-l--f JV) ^ >0 ^>if >^P/1>m (100 
mg) ^il)St#^D-?h^77^^ (*7A: CHIRALCEL OJ (50 
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mmIDX500 mm, ^-f -fe;Wl5#lS&l§8) , ^«)*g : ^tt>/X.& J—)VS h I) 
7;i/^-n#m=90:10:0.U SSit : 80 mL/min, #^AM£:50 'C) &fflV>T 
MfbT^H-fb^ (36 mg) *^#><D^'lt« (+) £^bfc. 

(£j&&2) 

5 (S)-4-[(2,3-^t h*D-lH-<>x>-l-r;i/)^->]^>-fe*>yaA 0 >^^ 
^ (4.4 g, 15 mmol) (50 mL) £}§fl¥U lM^KMi^h 

U^AtK^ (25 ml) £in*.T> ^U\ZX 18.5 NpF B m^Lfe 0 Jin^l^l 
(25 mL) &in*T» ilglf JVCTiUJlfc. W^W^^fn^TKfc 

10 ^If^CTift^bT, m-&1&m (4.2 g, 9656 ee) Itl^y^yy 
Dtf^X-^P (70 mL) ^^\^1t> (70 mL) S|?#§II,bT> ^ 

M^#f (2.3 g, 99.4* ee, J» 56*) ^fi^ilt LT#£ 0 ££fgz:# 
libT 0.67 g (JR* 16*, 97* ee), $ SfcfilH^atbT 0. 16 g (JDtfS 
4*. 92* ee) ©81fl5t«S»fe. 

15 S6^ 112-113 *C #CH> o 

[a] D 23 +28. 9° (c 0.997, CHCl 3 )o 

IR (KBr) v cm" 1 : 2938, 1694, 1510, 1232, 957, 829, 761. 
'H NMR (CDC 1 3 ) 5 2.20 (1H, m), 2.55 (1H, m), 2.67 (2H, t, J=7. 6 Hz), 
2.92 (2H, t, J=7.6 Hz), 2.92 (1H, m), 3.13 (1H, m), 5.73 (1H, dd, 
20 J=4.4Hz, 6.8 Hz), 6.94 (2H, dt J=2.6Hz, 8.4 Hz), 7.16 (2H, dt, J=2. 6 
Hz, 8.4 Hz), 7.23 (1H, m), 7.30 (2H, m), 7.42 (1H, d, J=7.2Hz), 11.0 
(1H, br s). 

25 1 ) 

4-[(2,3-i?t Ho-iH-^>^>-i--r;i/)^5/]A:>if>^nA>^ (100 
mg) SriSStifrfc^DT h^:7.f — (tf^A : CH I RALCEL OJ (50 
mmIDX500 mm, ^-T -feJHb#XH») , i^ljjffi : A^>/X^y-;i//MJ 
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7;l/^-O^=90:10:0. 1, fiUM : 80 mL/min, # y AUS. : 50 r) £JEV>T 
*H!tb"t«Hfe'&tt (38 mg) *-fb-&%ojte^tttt (-) *^bfc 0 

(•£&*£ 2) 

mmM4 0 tPia^fefcJ: D, (R)-4-[(2, 3-v?t Hn-lH-l* >=r>-l — T 

(99. OX ee) 393U IB— &J& (97X ee) 20%, SBH&ft (9.2* ee) 7X, 
HU& 110-111 *C (lg-&ll) o 
[a] D 23 -28.8° (c 0.997, CHC1 3 ). 

IR (KBr) v cm"': 2938, 1694, 1510, 1232, 957, 829, 761- 
10 'H NMR (CDC1 3 ) <52.20 (1H, m), 2.55 (1H, m), 2.67 (2H, t, J=7.6Hz), 
2.92 (2H, t, J=7.6Hz), 2.92 (1H, m), 3.13 (1H, m), 5.73 (1H, dd, 
J=4.4Hz, 6.8 Hz), 6.94 (2H, dt J=2. 6 Hz, 8.4 Hz), 7.16 (2H, dt, J=2.6 
Hz, 8.4 Hz), 7.23 (1H, m) , 7.30 (2H, m), 7.42 (1H, d, J=7.6Hz), 11.0 
(1H, br s) 0 

15 mMm4 2 4-[(4, 5, 6, 7-r h7k FO^> , /[b]5 1 I>-HJW^>']^> 

mmM4 iimu^^m^x,- 4- [(4, 5, 6, 7-5=- b7tn n^>\/[b]^x 

54S!„ 

20 87-89 *C (>?Xf ;H-fiKA^>^ ^S^i), 

'H NMR (CDCl,) (5 1.79-2.17 (4H, m), 2.66 (2H, t, J=7.4 Hz), 2.76 (1H, 
m), 2.87-2.95 (3H, m), 5.33 (1H, t, J=4.4Hz), 6.91-6.96 (3H, m), 7.09 
(1H, d, J=5.2 Hz), 7.14 (2H, d, 1=8.6 Hz) „ 

mt&M4 3 4-[(6-7'n : e-2,3-> ? k FD-1IW >5*>-l— T Mtti'l'O'V 

25 >^unym.^^-)V 
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l H NMR (CDClj) (5 2.20 (1H, m), 2.51-2.64 (3H, m), 2.79-2.94 (3H, m), 
3.06 (1H, m), 3.68 (3H, s), 5.68 (1H, t, J=5.0Hz), 6.91 (2H, d, J=8. 6 
5 Hz), 7.10-7.15 (3H, m), 7.40 (1H, dd, J=1.8 Hz, 8.0 Hz), 7.53 (1H, d, 
J=l. 3 Hz). 

4 4 4-[(6-yot-2,3-yk Ko-IH— f >x>-l-<;W^^]^>1f 

0^M4tmm<D^m^m^X. 4-[(6-:/n ; &-2,3->?t Kn-lH-<>^>- 

108-109 TC (^I^X-r;V-A^t>^5S^i)o 
>H NMR (CDClj) (5 2.20 (1H, m), 2.57 (lH, m), 2.69 (2H, t, J=8. 0 Hz), 
2.85 (1H, m), 2.96 (2H, t, J=8.0Hz), 3.06 (1H, m), 5.68 (1H, dd, 
J=4.9Hz, 6.5 Hz), 6.92 (2H, d, J=8.6Hz), 7. 10-7. 19 (3H, m), 7.41 (1H, 
15 dd, J=1.9Hz, 8.1 Hz), 7.54 (1H, d, J=1.4Hz)„ 

mMHA 5 4-[(2,3-v*fc: HP-6-7xZi;i/-lH— f >^>-l— i )V)HT*r*S]^> 

mmm2 2 tmU(D^m^m^x. 4-[(6-^o^-2,3-^t HD-iH--f >^ 

>- 1 — i )V) s>] ^ >i£ > 7° a n >m * J- )V t. 7 x. a >&fr e &B<rb 

20 &w*mco jr* nx. 

MM. 121-122 r (^x^;Px— 

'H NMR (CDClj) 5 2.25 (1H, m), 2.60 (1H, m), 2.68 (2H, t, J=8.0Hz), 
2.90-3.00 (3H, m), 3.17 (1H, id), 5.78 (1H, dd, J=4.5Hz, 6. 5 Hz), 6.97 
(2H, d, J=8.6 Hz), 7.16 (2H, d, J=8.6Hz), 7.27-7.63 (8H, m)„ 
25 mmM4 6 4-[(2-^^;l/[l, I' )V) * h^'>]^>Hf>^D 

2-*5MU-3-fc::7 x~)]/*# ;-)lfr*>mm<t&%}*%fc. W 51*. 
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'H NMR (CDC1 3 ) 52.24 (3H, s), 2.61 (2H, t, 1=8.1 Hz), 2.91 (2H, t, 
1=8.1 Hz), 3.67 (3H, s), 5.06 (2H, s), 6.95 (2H, d, J=8.6Hz), 7.14 
(2H, d, J=8.6 Hz), 7. 22-7.44 (8H, m), 

5 nffiM4 7 4-[(2-^^;p[i,r-H7xn;w-3-r;i/)^ h*W<>i£>zfu 
mmm 4 1 mmo^m *m v>x, 4- c (2-* w , 1 • - h y x =;w -3— r ; w 

^ h^->]^>-tf>^nA>m^^;^e>^Mib-ar^^#fc, jR* 53«„ 

1 54-155 13 (ftil^lr- ^*1f>;fc£SSi§JI). 
10 'H NMR (CDCI3) 62. 24 (3H, s), 2.66 (2H, t, J=7.9Hz), 2.92 (2H, t, 
J=7.9Hz), 5.06 (2H, s), 6.95 (2H, d, J=8.6Hz), 7.15 (2H, d, J=8. 6 
Hz), 7. 24-7.44 (8H, m). 

9mM4: 8 4-[(4-^a^-2,3->?t Fa-IH-T >?>-\-1 Mtt^sOM 
^7 315Ko 

'H NMR (CDC1 3 ) 6 2.22 (1H, m), 2.51-2.64 (3H, m), 2.88-2.97 (3H, m), 
20 3.12 (1H, m), 3.68 (3H, s), 5.78 (1H, dd, J=4. 6 Hz, 6.8 Hz), 6.91 (2H, 
d, J=8. 6 Hz), 7.09-7.16 (3H, m), 7.34 (1H, d, J=7.5 Hz), 7.46 (1H, d, 
J=7.8 Hz) 0 

mffiW4 9 4-[(4-^P^6-2,3-> ? t Fn-IH-T >5 f >-l— f 
25 ##m£R#©#fe&ffiV>T, 4- [(4-^0^-2,3-^11 Fa-lH-f 

i-r;v)^-^^]^>if>7°nn>M^^;i'^e.^'fb^^#feo w 77*, 
112-113 "c jvx-f ;^+t>^ . 

'H NMR (CDClj) <5 2. 20 (1H, m), 2.57 (1H, m), 2.67 (2H, t, J=8.0Hz), 
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2.87-2.98 (3H, m), 3.14 (1H, m), 5.78 (1H, dd, J=3. 5 Hz, 6.6 Hz), 6.92 
(2H, d, J=8.6Hz), 7.09-7:17 (3H, m), 7.35 (1H, d, J=7.5Hz), 7.47 (1H, 
d, 3=7. 9 Hz). 

^»J5 0 4-([4'-*DD-l, l*-t*7xn;H-3-f JM h*-»^>if>:/n 

m^m^tvxmco 59$. 

'H NMR (CDC1,) 6 2.60 (2H, t, J=8. 1 Hz), 2.90 (2H, t, J=8. 1 Hz), 3.66 
(3H, s), 5.09 (2H, s), 6.92 (2H, d, J=8. 6 Hz), 7.12 (2H, d, J=8. 6 Hz), 
10 7.38-7.54 (7H, m), 7.61 (1H, br s). 

mMM5 l 4-([4 , -i'DD-i,i , -k , 7i-;W-3-^;w h*s>)^>if>:/n 

#^J4 tmm<Djj&k&m^T. 4-([4'-^dd-i, v -\f.y ^-)v\-%-^ )v 

15 147-148 t: Wxfji^\+ij->A^SS^). 

'H NMR (CDC1 3 ) <5 2.65 (2H, t, J=7.9Hz), 2.91 (2H, t, J=7. 9 Hz) , 5.09 
(2H, s), 6.93 (2H, d, J=8.6Hz), 7.14 (2H, d, J=8.6Hz), 7.39-7.53 (7H, 
m), 7.61 (1H, s) 0 

^MM5 2 4-[(2,3->>fc Fa-4-^x^;i/-iH— f >5*>-i— aV)^^^y 
20 ^f>-^unym^)V 

•0mM2 2i0i©^^UT> 4-[(4-7*Ot-2 1 3-^k KD-lH--f >5* 

>-i ~f )V) ^] ^ >-tf > 7urt >m* £ 7 x. d >M& *>3tm<t 

25 'H NMR (CDC1 S ) 5 2.20 (1H, m) , 2.51 (1H, m) , 2.62 (2H, t, J=7. 1 Hz), 

2.90-3.01 (3H, m), 3.19 (1H, m), 3.68 (3H, s), 5.77 (1H, dd, J=4. 6 Hz, 
6.5 Hz), 6.96 (2H, d, 1=8.6 Hz), 7.15 (2H, d, J=8.6Hz), 7. 33-7.45 (8H, 
m). 
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if y-fun>w. 

##fd4tra«©^ffi&ffl^T, 4-[(2,3-^fc Hn-4-^3i-;i/-lH-f >5* 

>-i ;wt^->]^>f>ya a° e> jr* 

5 65% 0 

jgKjft 137-138 "C (^I?JH-TJl^\^t ^Siffi) . 
'H NMR (CDC1 3 ) 62.20 (1H, m), 2.52 (1H, m), 2.68 (2H, t, J=8.0Hz), 
2.91-3.01 (3H, m), 3.20 (1H, m), 5.78 (1H, dd, J=4. 6 Hz, 6.5 Hz), 6.98 
(2H, d, J=8.6Hz), 7.17 (2H, d, J=8.6Hz), 7.33-7.47 (8H, m) 0 

^&glMSafil»*<!:l/Tifc. JR# 82ft 0 

'H NMR (CDCI3) 6 2.60 (2H, t, J=8. 0 Hz), 2.91 (2H, t, J=8.0Hz), 3.66 
15 (3H, s), 5.11 (2H, s), 6.93 (2H, d, J=8.7Hz), 7.13 (2H, d, J=8.7Hz), 
7.47-7.57 (3H, m), 7.66-7.70 (5H, m) = 

mmms 5 4-([4'-hu y jvjtu -¥y ^-M-s-sf b*i/) 
4 1 mmojjfe &m ^x, 4- ( [4' - b u 7)V* n ;* ;u-i , 1 • - tf 7 x 

20 n;i/]-3-f;p^ h^-»^>if>7 B o/\°>m^^;^6«^b^&#^:c JR 

^ 53*,, 

144 -C Wxf;^^t>*sSii). 

'H NMR (CDCI3) 6 2.65 (2H, t, J=7.9Hz), 2.91 (2H, t, J=7.9Hz), 5.11 
(2H, s), 6.93 (2H, d, J=8.6Hz), 7.14 (2H, d, J =8. 8 Hz), 7.47-7.56 (3H, 
25 m), 7.66-7.09 (5H, m>. 

mmms 6 *-a2\6* -v*rnr-i,i' -\Z7*—M-^ b*^)*^ 
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ft^ftSittftil/T»fc. 88X. 

"H NMR (CDClj) (5 2. 01 (6H, s), 2.59 (2H, t, J=8. 1 Hz), 2.89 (2H, t, 
J=8. 1 Hz), 3.66 (3H, s), 5.09 (2H, s), 6.89 (2H, d, J=8. 6 Hz), 7.09- 
7.20 (7H, m), 7.38-7.44 (2H, m)„ 

4 h mmo-jjm&m ^t, 4- ( [2* , e' , r - \* 7 — ;w -3- 
m^c 136-137 13 (smxg^— ^^r-y-^sstsa). 

10 'H NMR (CDCI3) (5 2.00 (6H, s), 2.64 (2H, t, J=8.0Hz), 2.90 (2H, t, 
J=8.0 Hz), 5.09 (2H, s), 6.90 (2H, d, J=8. 6 Hz), 7. 08-7. 25 (7H, m), 
7.35-7.50 (2H, m)„ 

mffiM5 8 4-[[3-(7x-Jl/^h^-»7x-;W^b^->]^>-if>^n^> 

15 tlRl«©^rS5&fflViT, 4-t Hn^^^>if>^DA>^^^;i^t 

Z^>&)Vtt^>5>)V7)Va-)Vfr£&M<b&'b*nit. JR* 92*c 
'H NMR (CDC1 3 ) (5 2. 59 (2H, t, J=8. 1 Hz), 2.89 (2H, t, J=8. 1 Hz), 3.66 
(3H, s), 5.01 (2H, s), 5.07 (2H, s) , 6.86-6.94 (3H, m), 7.01 (1H, d, 
J=7.5 Hz), 7.07-7.12 (3H, m), 7.25-7.45 (6H, m). 

20 mmm5 9 4-[[3-(7x-;M h+i/)7i^]^ h^y]^>t* >ynA> 

.*^i*>v>7un>wt*^)ifc&&m{k&to&f*it. s&m 73*. 

H£ 107-108 13 (Pix5 : JKA+i)->^^giS) 0 
25 'H NMR (CDClj) (5 2. 65 (2H, t, J=7.9Hz), 2.90 (2H, t, J=7.9Hz), 5.01 
(2H, s), 5.07 (2H, s), 6.87-6.94 (3H, m), 7.01 (1H, d, -J =7. 6 Hz), 
7.06-7.13 (3H, m), 7.26-7.45 (6H, m). 

mmm6 o 4-[(2,3-> ? h f a -2,2-^^^-1^^ >x>-i--f ;i/)^-^->]^ 
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##0)J3 2 tmWOjjmzm^T, 2,3-i^t: HD-ZJ-y^^WH-Or 
>-l-^>^6 2,3-^t: HD-2,2-> 5 ^^;l/-lH-1'>^>-l-^-";i/^#fco £ 

5 gjSfl^J£#fc. 2,3-v ? b^a-2,2-> ? ^^;i/-lH-r>^>-l- 

^>^e>(DW 6OX0 

'H NMR (CDCI3) 61.13 (3H, s), 1.23, (3H, s), 2.62 (2H, t, J=7. 5 Hz), 
2.73 (1H, d, J=15.4Hz), 2.86 (1H, d, J=15.4Hz), 2.93 (2H, t, J=7. 5 
10 Hz), 3.86 (3H, s), 5.28 (1H, s), 6.98 (2H, d, J=8.6Hz), 7.11-7.27 (6H, 
m)» 

l 4-[(2,3-i?h Fa -2,2-s? *^;1/-1H— f >-^>-l -^MOr* J/J'* 
#*W4fcR*©*fe*fflHT, 4-[(2,3-> ? fc FO-2,2-> ? ^^-lH-1'> 

15 T>-i--f;wt*->]^>€>7'D^>»^W5i5iBfl:^«s#&. 

46*. ?ft^o 

l H NMR (CDC1 3 ) 51.13 (3H, s) , 1.23, (3H, s), 2.68 (2H, t, J=7.3Hz), 
2.73 (1H, d, J=18.9Hz), 2.87 (1H, d, J=18.9Hz), 2.93 (2H, t, J=7. 3 
Hz), 5.28 (1H, s), 6.98 (2H, d, J=8. 6 Hz), 7.00-7.27 (6H, m)„ 
20 H»J6 2 4-[(2,3-v ? h F n-5-*3\M/-lH--1* >^>-l— t Mtt$''\*l>M. 

#*^j3 2 £mm<Djj&&m^T, 2,3-^h fo-5-.*^;i/-ih-t >^>-i- 

^->^e. 2, 3-^h Fa-5-^5 L ;U-lH—t'>5 5 >-l-^— JU&fifc. un^#^ 

«i tig«o^as&fflv>T 4-t Fa*v-^>if>7'n/^>^^k<hsg£-£ 

25 i±> &mft&Qll&ft1t. 2,3->?t Ho-5-^^;i/-lH— T >'7 ; >-l-^>^^C0iR 
^ 99*. 

■H NMR (CDClj) 6 2.21 (1H, m), 2.36 (3H, s), 2.50 (1H, m) , 2.61 (2H, t, 
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J=8.2 Hz), 2.82-2.91 (3H, m), 3.10 (1H, m), 3.68 (3H, s), 5.69 (1H, dd, 
J=4.0 Hz, 6.5 Hz), 6.92 (2H, d, J=8. 6 Hz), 7.05 (2H, d, J=8. 6 Hz), 
7.14-7.16 (3H, m), 7.30 (1H, d, J=7.7Hz). 

MWm6 3 4-[(2,3->?t FP-5-^^;i/-lH— f >^>-l-^JV)^->]^>if 

5 >-fun>m 

###14 hmU<Ojjfe&m^T, 4-[(2,3-> 5 t HP-5-^^-lH— r >f>- 

i—r )V)^^^>^>^un>m.^)Vf^^^mvc^m^nr^ w 3i* 0 
m& 108-109 *c (^x^wx— 5^)1/— s\ir-y->frt>mi£&>)o 

'H NMR (CDC1 3 ) 5 2.20 (1H, m), 2.36 (3H, s), 2.51 (1H, m), 2.67 (2H, t, 
10 J=8. 2 Hz), 2. 80-2.94 (3H, m), 3.14 (1H, m), 5.69 (1H. dd, J=4. 1 Hz, 

6.4 Hz), 6.93 (2H, d, J=8.6Hz), 7.04 (2H, d, J=7.7Hz), 7.11-7.16 (3H, 
m), 7. 30 (1H, d, J=7. 7 Hz)„ 

^MM6 4 4-[(2,3-^t: HD-7-^^;i/-lH— f >^>-l— rjW^v']^^ 

15 ##0!) 3 2 k.mWi(Dj5m*m^X, 2, 3-i?t h* D-7-^^;P-lH— f >^>-l- 
2,3-i^fc HD-7-^^-lH--1'>-x>-l-^--;i/^#feo Zl*l£r## 

m tmmvjjm&m^-c 4-t ^u^y^o^y^uAym^^jvtm^^ 

^Mi^m^t^o 2, 3->?b Hn-7-^^;U-lH-<>^>-l-^->^e>©JR 

m 57*0 

20 fStfio 

'H NMR (CDClj) <5 2.21-2.49 <2H, m), 2.30 (3H, s), 2.62 (2H, t, J=7.4 
Hz), 2.85-2. 97 (3H, m), 3.18 (1H, m), 3.68 (3H, s), 5.74 (1H, dd, 
J=2.0Hz, 6.5 Hz), 6.91 (2H, d, J=8.6Hz), 7.06 (1H, d, J=7.3Hz), 
7.13-7.23 (4H, m). 

25 nMM6 5 4-[[4-(4-7x/^y7iy+t/)7x-;i/]^h^>']^>i?>y 
#^0113 3 kmWi<Djj&*m^T. 4-t ^U^-^^y^f.>Zfun>m^)V 
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'H NMR (CDC1 3 ) 6 2.60 (2H, t, 1=8.1 Hz), 2.90 (2H, t, J=8. 1 Hz), 3.66 
(3H, s), 4.99 (2H, s), 6.89 (2H, d, J=8.6Hz), 6.99-7.13 (11H, m), 
7.31-7.40 (4H, m). 

##W4tra«©^St*fflViT, 4-[[4-(4-7x/^->7x;^^)7xZ 

jki* v*z/^>v>7un>m*^)Vfr^mk&m*'&t^ w 8i% e 

JM 167-168 "C (lilf;i/-A^>^SBii). 
10 'H NMR (CDC 1 3 ) <5 2.65 (2H, t, J=8.0Hz), 2. 91 (2H, t, J=8.0Hz), 4.99 
(2H, s), 6.91 (2H, d, J=8.6Hz), 6.99-7.15 (11H, m), 7.31-7.40 (4H, m)„ 
mmme 7 4-[[4-[4-(h'j7MD^h^»7xy + y]7x^]^h + 

->] ^ >i£ > y d a >m * 3^ 

##00 3 2 £P3#<D7i&£JlV>T, 4-[4-(h'j7MO^ h^vO^y** 
15 ^]^>X7;VrtH*f. 4-[4-(h'j7Jl'tD^ b^v')7x/^>']^>^ 
T;pn-;l,^^tbT#fCo $<bfc###!|3 3 £|^$l<£>7jii;£ffl^T v 4- 

t Fa^>^>-t!>:/DA 0 >m*3 : -;i'i 4-[4-(h u :7;M-d* b^vO:^/ 

^ ->] ^ > *j)i>T)i u e. mmfc&m * e t v xmrc 4- [4- ( b u 

20 'H NMR (CDC1 3 ) <5 2. 60 (2H, t, J=8. 1 Hz), 2.90 (2H, t, J=8. 1 Hz), 3.67 
(3H, s), 5.01 (2H, s), 6.90 (2H, d, J=6.7Hz), 6.92-7.03 (4H, m), 
7.11-7.20 (4H, m), 7.41 (2H, d, J=8. 6 Hz)» 

mmme 8 4-[[4-[4-(hU7j^n^ h+-»7x;+->]7x-;w^ 

25 ^m4hfflm<Dj3m*m^T, 4-[[4-[4-(hU7MO^h+y)7xy 

* 7 x: - ;w ^ h ^ ^ >if > y d /i >m ^ e. ^sut&to £#fco 

J&*8 87%„ 

ltt£ 137-138 *c (^x^;i/— ^\^>^5,?f^^)o 
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l H NMR (CDClj) 62.66 (2H, t, J=8.0Hz), 2.91 (2H, t, J=8.0Hz), 5.01 
(2H, s), 6.90 (2H, d, J=8. 6 Hz), 6.99-7.03 (4H, m), 7.12-7.20 (4H, m), 
7.41 (2H, d, J=8. 6 Hz). 

t 4-([l, V 

'H NMR (CDC 1 3 ) <5 2.60 (2H, t, J=8.0 Hz), 2.90 (2H, t, J=8. 0 Hz), 3.67 
10 (3H, s), 5.01 (2H, s), 6. 91 (2H, d, J=8. 6 Hz), 7.05-7.14 (6H. m), 
7.30-7.48 (5H, m), 7. 55-7. 58 (4H, m) e 

o 4-[[4-([i,r-tf^x-;w-4-r;i/^-^r^)^x-;i/]^ h^~>M 
4 £ mm.<D-%fe £/B ViT, 4-[[4-([l,l'-H7x —)V\ -4— f ~» 

84« 0 

SUft 196-197 "C (ftX^A^>*^f|igl) 0 
'H NMR (CDC1,) 6 2.66 (2H, t, J=7. 9 Hz) , 2. 92 (2H, t, J=7. 9 Hz), 5.01 
(2H, s), 6.92 (2H, d, J=8. 6 Hz), 7.05-7.13 (6H, m), 7.31-7.48 (5H, m), 
20 7.55-7. 58 (4H, m) 0 

niim7 1 4^[[4-[4-(7xnjW h^y)7x/+y]7x-;W^ h*^]^ 

>if > y D /\° 

£ 4-[4-(7x-;W b^>')7x/^S/]^>v?;UT;Uri-;!/^e>Sli^-&^ 
25 £fi^i|ft*<>LT#fc 0 W 24*. 

'H NMR (CDClj) 6 2.60 (2H, t, J=8.0 Hz), 2.89 (2H, t, 1=8.0 Hz), 3.66 
(3H, s), 4.97 (2H, s), 5.05 (2H, s), 6.88-6.97 (8H, m), 7.11 (2H, d, 
J=8.6 Hz), 7.34-7.47 (7H, m)„ 
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mt&M7 2 4-[[4-[4-(7x-JWh^-»7iy+">]7i^W^h4 : ^]^ 

mmmi tmuommzm^x. 4-[[4-[4-(7irjv^ h^»7i;^>] 

5 55% 0 

m& 180-181 *c mm^)v—'\*rii'>frt>mm&)o 

'H NMR (CDC1 3 ) 5 2.65 (2H, t, J=8.0Hz), 2.91 (2H, t, J=8.0Hz), 4.98 
(2H, s), 5.05 (2H, s) , 6.89-6.97 (8H, m), 7.13 (2H, d, J=8.6Hz), 
7.26-7.45 (7H, m). 

10 mmM7 3 4-[(2,3-i?t h^^-lH-Oj^-KiWt+^^O 

##^j3 2 tmno-%fe%m^T, 5-^ h^>-i— r>yy >^s> 5-;*h* 

4-t Ha^->X>if>yaA°>M^^;i/t 5-^ h^->-i-^>^y-M^g 

15 gl^#I^afe|»*a:UT#/Co 5-* h^v-l-f >^£<Z)iW 14%o 

'H NMR (CDCI3) 6 2.19-2.29 (1H, m), 2.47-2.58 (1H, m), 2.61 (2H, t, 
J=8. 1 Hz), 2.82-2.88 (1H, m), 2.91 (2H, t, J=8. 1 Hz), 3.08-3.19 (1H, 
m), 3.68 (3H, s), 5.66 (1H, dd, J=3. 6 Hz, 6. 5 Hz), 6.78-6.82 (2H, m), 
6.91 (2H, d, J=8.6Hz), 7.12 (2H, d, J=8. 6 Hz), 7.31 (1H, d, J=8.2Hz)„ 

20 mmmi 4 4-C(2, KC3-5-* N^v'-lH-f >^>-l— f )I/);f =^>]^> 

m^&utmmojj&zm^x, 4- [(2,3-^^^0-5-^ h^y-m-^y^ 

67*. 

25 Mfo 87-88 TC (BHKX^U— ^+T>fr £f?5£g||)o 

'H NMR (CDC1 3 ) 6 2.18-2.28 (1H, m), 2.46-2.59 (1H, m), 2.67 (2H, t, 
J=8.0Hz), 2.81-2.90 (1H, m), 2.92 (2H, t, J=8.0Hz), 3.06-3.17 (1H, 
m), 5.68 (1H, dd, 1=3.6 Hz, 6.5 Hz), 6. 74-6.82 (2H, m), 6.92 (2H, d, 
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J=8.6 Hz), 7.14 (2H, d, J=8.6Hz), 7.31 (1H, d, J=8.2Hz)„ 

5 4-[(5-^7 d D-2, K D-1H-^ >r>l--f ;W t^v'] ^>-g 

#%#J3 2 £mU<DJj&&m\<>T, 5-i7DD-K>^;>)6^ 5-^7 DD- 

5 w>y y—jv&nrc, m&. i£t>\z^mmz 3 tmmo^m^m^x, 4-t 

H p >^p^>K^^;wt 5-? d 0-1— f t>&.mi\& 

y>i&&&ffim£i>x&fz. 5-^dd-i— r >*v >#>*><diw 33*„ 

'H NMR (CDC1 S ) 6 2. 16-2. 27 (1H, m), 2.49-2. 59 (1H, m), 2.62 (2H, t, 
J=8.2Hz), 2.83-2. 90 (1H, m), 2.91 (2H, t, J=8.2Hz), 3.05-3.17 (1H, 
10 m), 3.68 (3H, s), 5.67 (IE, dd, J=4. 3 Hz, 6.6 Hz), 6.91 (2H, d, J=8. 6 
Hz), 7.14 (2H, d, J=8.6Hz), 7.19-7.33 (3H, m) 0 

6 4-[(5-^np-2,3-> ? t: HD-1H-- T >^>-l— TJl/)^^]^^ 

136-137 *C (ffll^l^A^^SSISS). 
'H NMR (CDC1,) 62.17-2.28 (1H, m), 2.51-2.62 (1H, m), 2.67 (2H, t, 
J=7.9 Hz), 2. 85-2. 90 (1H, m), 2.93 (2H, t, J=7.9Hz), 3.06-3.17 (1H, 
m), 5.67 (1H, dd, J=4.4 Hz, 6.6 Hz), 6.91 (2H, d, J=8.6Hz), 7.14-7.33 
20 (5H, m) 0 

mmm 7 4-[(5-:7;i/;t-p-2,3->>t kd-ih— r>^>-i-<;w^-4 i ->]^> 

25 4-t Kn+^^^n^^^jvi: 5-7;^p-i--f 

4- [ (5- y a,# d -2, 3-i? t H a -1H--T >y" >-i -- r ;W ^"^r ^ >if >y° u > 
ifttt. $6fc##«f9 4tig«©^*ffl^T, 4-[(5-^;i/^- 

p-2,3->?h hp-ih— r >5 ; >-i— r;u)^->]^>if>yp/i>m^^ju^e> 
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5-7Md-h>^;>^60W 40%, 

tt£ 124-125 r (^X^;i/X— t-A — ^=¥u->^e>n^^)o 

'H NMR (CDCI3) 52.18-2.29 (1H, m), 2.50-2.62 (1H, m), 2.67 (2H, t, 
J=8.0Hz), 2.85-2.89 (1H, m), 2.93 (2H, t, J=8.0Hz), 3.07-3.18 (1H, 
5 m), 5.68 (1H, dd, J=4. 1 Hz, 6.5 Hz), 6.90-6.98 (4H, m), 7.15 (2H, d, 
J=8.6 Hz), 7.33-7.37 (1H, m) 0 

mMW7 8 4-[(2,3-> ? k KP-5-;*3\>WH— f >5*>-l-'f;W**5/]^>-tf 

>-fun>m 

10 1-f >*V-;H&»;fc. Wo S5fc##W3 3 tRSlO^fflliT, 4-h 

[(2, 3->>t Ha-s-^^-lH— r ^^-MJW^S'M^-tf^n/^*.* 
.itMfc. S5te##m£MM>:#fcfe&JBV>T, 4-[(2, 3-i^fc F 

• a-5-*^;i/-iH— r >5 i >-i— r;i/)^-^^]^>if>^DA°>m^^;i/^&«® 

15 5-^^;Wl--r>^/>^^>©W 29*0 

74-75 *c (^x^;i/x-^;w— 

'H NMR (CDCl,) 6 2.13-2.25 (1H, m), 2.34 (3H, s) , 2.49-2. 60 (1H, m), 
2.68 (2H, t, J=8.0 Hz), 2.80-2.91 (1H, m), 2.92 (2H, t, J=8.0Hz), 
3.04-3.13 (1H, m), 5.69 (1H, dd, J=4. 5 Hz, 6.5 Hz), 6.94 (2H, d, J=8. 6 
20 Hz), 7.10-7.19 (4H, m), 7.24 (1H, s)„ 

mmmi 9 4-[<2,3-> ? t fp-6-* h^->-m-f >^>-i-r;p)^->]^> 
###13 2 Lmmommzm^T, 6-*^ 

25 4-fc \*U**s1><V>'7vn>tSL* ! ?)V£. 6-* h^v'-W >¥/-)\sfrt> 
4-[(2,3->?t FP-6-* F^>-1H— f ;U) ^->]^>-tf>yp^> 
W. $^lC##^j4a:lRl^(D^<&ffi^T, 4-[(2,3->?k 
F p-6-^ h^r->-iH--f >5 i >-i— f ;w 3-^>] ^>-tf >"/P A'>^*3^1^ 
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Wo 

l H NMR (CDC1 3 ) 5 2.14-2. 25 (1H, m), 2.51-2.63 (1H, a), 2.67 (2H, t, 
J=8.0Hz), 2.79-2.88 (1H, m), 2.93 (2H, t, J=8.0Hz), 3.01-3.09 (1H, 
5 m), 3.79 (3H, s), 5.69 (1H, dd, J=4. 8 Hz, 6.5 Hz), 6.86-6.97 (4H, m), 
7.13-7.20 (3H, m) 0 

mmms o 4-[(5-^p ; t-2,3-^t fo-ih— r>^>-i— < m^^^om 

10 1-f >;?/-;l^#fco Wo £SiC##0iJ3 3 £|1»Z);£&£/Bl>T> 4-t 

h*a+>'^>-if>^a/'?>m^^;Pi 5-^d^e-i— r>^/-;^& 4-[(5- 
yn^E-2, 3-^t Hn-iH-^r >5 i >-i-'f;v)^>']^:>if>^D/^>m^^;i/ 

£#?Co Wo $^^##^!I4 t|f|#CD^^fflViT> 4-[(5-yD^-2, 3-v? 

t: h n -lH-r >^t )V) or* ^ >if > -zfu n e.iSMi't^- 

15 5-^D ; E-l-r>^/>^&0W 295Ko 

M^C 133-134 *C (^X^X-^l- ^^U->^e»B^^)o 

'H NMR (CDCI3) 6 2. 15-2.27 (1H, m), 2.47-2.59 (1H, m), 2.67 (2H, t, 
J=8.0 Hz), 2. 83-2.89 (1H, m), 2.92 (2H, t, J=8.0Hz), 3.06-3.18 (1H, 
m), 5.66 (1H, dd, J=4.5Hz, 6. 5 Hz) , 6.91 (2H, d, J=8.6Hz), 7.15 (2H, 

20 d, J=8.6 Hz), 7.26 (1H, d, J=8. 0 Hz), 7.36 (1H, d,. J=8. 6 Hz), 7.44 (1H, 

S)o 

^6S0!18 1 4-[(2,3->>k Ha-5-7jcy^^-lH--f >?r>-\ — 

25 y^>-i— r>*V-;p£#fc. Wo se>^#%^3 3 ti^©^-^^ 

T> 4-h Kn^r>'^>if>7 p aA 0 >^^^;p ( h 5-!7x/*v'-l-l' >^/-;u 
4-[(2,3-^fc Ha-5-7aiy^rv-lH-r>5 i >-l-r;P)^-^v]^>-tf> 
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[(2,3->?t Kd-s-^x/^-ih-Y JW^^]^>if>yn/l> 

5-7x7 + >fr£<£>« 19X e 

S$j£ 92-93 *C (^X^^X-^U— ^^>^e»S^^). 
'H NMR (CDC1 3 ) 5 2. 18-2.29 (1H, m) , 2.50-2.61 (1H, m), 2.67 (2H, t, 
5 J=8.0 Hz), 2.81-2.90 (1H, m), 2.90 (2H, t, J=8.0Hz), 3.05-3.18 (1H, 
m), 5.70 (1H, dd, J=3.9Hz, 6. 5 Hz), 6.87-6.90 (4H, m), 7.00-7.17 (5H, 
m), 7.29-7.38 (3H, m). 

mmms 2 4-[(2,3-^t Fn-4-*5P;i/-iH-f >-x>-i--f ;i/);a-^>3^>i? 

10 ###i3 2 tmm&jjm&m^T. 4- ^^-jv-i-^ a-*^)v- 
i--r>^y-;p^#fe 0 mvt 0 $&tx##M3 3 tmmo^m^m^r, 4-b 
h □ * >if > :/ □ a- >m * l 4-* — r > ^ / -;i>a> s ^j^t-g- 
ft^afi»*tbTiL 4-*^-w>^/>^e>©iw 4*. 

'H NMR (CDC1 3 ) 5 2. 15-2. 28 (1H, m), 2.30 (3H, s), 2.48-2. 57 (1H, m), 
15 2.62 (2H, t, J=8. 1 Hz), 2.78-2.89 (1H, m), 2.91 (2H, t, J=8. 1 Hz), 

2.99-3. 09 (1H, m), 3.68 (3H, s), 5.73 (1H, dd, J=4. 1 Hz, 6.7 Hz), 6.93 

(2H, d, J=8.6 Hz), 7.12-7.19 (4H, m), 7. 25-7. 27 (1H, m). 

^»J8 3 4-[(2,3->^k FP-4-^^;i/-lH--f >^>-l— r;V)^->]^>if 

20 ##M4 £mi£<Djjm&m^X, 4-[(2,3-:>?fcFP-4-*? 1 ;>-lH~l'>^>- 

i-r )v)**^^>v>7urt>M*^)Vfrzmmfc&m*mc a mm m% 0 

m& 121-122 "C (^XfJl/X-r;P-A+t S^^l) „ 
'H NMR (CDClj) 62.16-2.27 (1H, m), 2.29 (3H, s), 2.49-2.61 (1H, m), 
2.68 (2H, t, J=8. 1 Hz), 2. 79-2.92 (1H, m), 2.92 (2H, t, J=8. 1 Hz), 
25 3.00-3.09 (1H, m), 5.73 (1H, dd, J=4. 1 Hz, 6.7 Hz), 6.94 (2H, d, J=8. 6 
Hz), 7.11-7.19 (4H, m), 7. 25-7.27 (1H, m)„ 

mmm8 4 4-[(2,3-^bHU-5,6->?^ h^>-lH-T >^>-l-^ )V) :*=^>] 
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#%0H3 2 hmWi(D%8k&m^T, b^>-l — i><?; >frt> 5,6- 

fflV^T, 4-b Hn^~>^>-tf>7"D/1>m^^;i/i: 5,6-^^ h*~>-l— f >^ 

y-^e.^M-fb'&ti^efe^tbT^fcc 5,6-s^ h^>-i— r > 

5 42*,, 

'H NMR (CDC1 3 ) 62.14-2.26 (1H, m), 2.49-2.60 (1H, m), 2.62 (2H, t, 
J=8.2Hz), 2.79-2.89 (1H, m), 2.91 (2H, t, J=8.2Hz), 3.04-3.14 (1H, 
m), 3.68 (3H, s), 3.86 (3H, s), 3.89 (3H, s), 5.68 (1H, dd, J=3. 6 Hz, 
6.6 Hz), 6.81 (1H, s), 6.91-6.94 (3H, m), 7.14 (2H, d, J=8.5Hz) e 
10 mmm 8 5 4- [(2, 3->?t: b* D-5, 6-v>* h^^-lH-f >^>-l-^f;i/) sMp 

##^4t^iO^M^T, 4-[(2,3->?t FP-5,6-y^ h^->-lH— f 

>- 1 --r ->] ^ >if > y u a° >m ^ e. sii^f t-&^ &#fc 0 

^ 43% 0 

15 90-92 t: (v'x^i/x— ^+f->^e>n^^)o 

NMR (CDC1 3 ) 6 2.16-2.25 (1H, m) , 2.49-2.61 (1H, m), 2.67 (2H, t, 
J=8.0 Hz), 2.80-2.91 (1H, m), 2.93 (2H, t, J=8.0Hz), 3.04-3.15 (1H, 
m), 3.89 (3H, s), 3.91 (3H, s), 5.69 (1H, dd, J=3. 7 Hz, 6.6 Hz), 6.80 
(1H, s), 6. 89-6.96 (3H, m), 7.15 (2H, d, J=8.6Hz)„ 
20 !H»!|8 6 4-[[2,3-^k HD-5-(4-^^7xZ^)-lH-^ >t>-1-<;P] ' 

>-] ^ >-fef > 7 a /I >m * 

3 2 tmU&^te&m^T. 5-(4-^f;|/7x-;W-l-^ J >fr 
£ 5-(4-^^7xn;i/)-W>^/-;l/^f#fco MWc ££&£#%0ij3 3 t 
mU<Djjfe&m^T, 4-t Hn^~>^>if>yp/N°>^^5 1 ;i/i 5-(4-^^;i/ 

)iyjc-jv)-\-^>yy >^e>©jR^ 3ix. 

'H NMR (CDC1 S ) 62.21-2.32 (1H, m), 2.40 (3H, s), 2.52-2.62 (1H, m), 
2.63 (2H, t, J=8.0 Hz), 2.92 (2H, t, J=8.0Hz), 2.96-3.03 (1H, m), 
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3.15-3.26 (1H, m), 3.68 (3H, s), 5.76 (1H. dd, J=4. 1 Hz, 6. 6 Hz), 6.95 
(2H, d, J=8. 6 Hz), 7.15 (2H, d, J=8.6Hz), 7. 23-7. 26 (2H, m), 7.43- 
7.49 (5H, m). 

mm&}8 7 4- [[2, 3-yh F P-5-(4-*3\n/:7 x~ JW-lH-'f >^>-l— f )V\ 
5 ^-+v]^>-if>yaA°>®? 

#%0i]4 tmU<D^m^m^T, 4- [[2, 3-v?b F D-5-(4-^^7i^)- 
lH--f >-l ~t )V\ ~>] ^ >if > 37* P A ^Jl/fr £ MflS'&W £#7c. 
JR* 68%o 

st£ 159-160 *c mm^ : ?)b—'\*'Vr>ft*>nmm)o 

10 'H NMR (CDC 1 3 ) (5 2. 20-2. 31 (1H, m), 2.40 (3H, s), 2.51-2.62 (1H, m), 
2.68 (2H, t, J=8.0 Hz), 2.94 (2H, t, J=8.0Hz), 2.95-3.00 (1H, m), 
3.14-3.22 (1H, m), 5.76 (1H, dd, J=4. 2 Hz, 6. 6 Hz), 6. 96 (2H, d, J=8. 6 
Hz), 7.16 (2H, d, J=8.6Hz), 7.23-7.26 (2H, m), 7.43-7.50 (5H, m)„ 
mMM8 8 4-[[5-(4-^;i/^-D7ain;l/)-2,3-i?h Hn-iH-^>^>-i— r 

15 ;w^^]^>-tf>ya^>m^^ 

^e. 5-(4-7Mo7i-jv)-i- r $e.^#%^j3 

3 £R|fi6©7^&JBVVT\ 4-b Hn^r^>if >^nA>R^5=-;Vi 5-(4-7 

Mn7x-JW-i-f>^;-;w^«^$efe»*tl,T#fe. 5- 

20 (4-7^tP 7 x-JW-l-f >^^0W 31*o 

'H NMR (CDC1,) 52.19-2.31 (1H, m), 2. 52-2. 62 (1H, m), 2.63 (2H, t, 
J=8. 0 Hz), 2.92 (2H, t, J=8. 0 Hz), 2.94-3.01 (1H, m), 3.14-3.25 (1H, 
m), 3.68 (3H, s), 5.76 (1H, dd, J=4. 2 Hz, 6.6 Hz), 6.95 (2H, d, J=8. 6 
Hz), 7.09-7.16 (4H, m), 7.38-7. 55 (5H, m). 

25 mM®\8 9 4-[[5-(4-7;^P7ocn;W-2,3-> ? t HP-1H-- r >^>-l--< 

M 3r*r v] ^ >i£ y 7°o n >m 

#%0!)4 tmWkOJjfe&m^X, 4-[[5-(4-7Mn7x-JW-2, 3->>t: H 

p -iH-f >5 i >- 1 --f ;w a-* >-] ^ > 7 p a e> ^ja-fk-s-ti & 
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86*. 

169-170 «C QSm^Ji — ^*U->^6lltt*). 
'H NMR (CDC1 3 ) <5 2. 20-2.31 (1H, m), 2.53-2.64 (1H, m), 2.68 (2H, t, 
J=8.0 Hz), 2.93 (2H, t, J=8.0Hz), 2.95-3.01 (1H, m), 3.14-3.25 (1H, 
5 m), 5.77 (1H, dd, J=4. 2 Hz, 6.6 Hz), 6.96 (2H, d, J=8.6Hz), 7.09-7.18 
(4H, m), 7.39-7.54 (5H, m) „ 

10 2-(^OD^ ^ > >/ [b, d] 17 7 >fr 6> mmikG® £ a £ L T#fc 0 

J« 35*0 

'H NMR (CDC1 3 ) (5 2. 60 (2H, t, J=8. 1 Hz), 2,90 (2H, t, J=8. 1 Hz), 3.66 
(3H, s), 5.17 (2H, s), 6.94 (2H, d.' 1=8. 6 Hz), 7.13 (2H, d, J=8.6Hz), 
7. 32-7. 58 (5H, m) , 7.95 (1H, d, J=7.8Hz), 8.02 (1H, s)„ 
15 mmM9 1 4-(^^>'/[b > d]75>-2-'fJ^ h=^» ^ DA°>^ 
###14 tmU<D^&&m*T, 4-(^>>/[b,d]7^>-2— T;i/pC h=£>0 

^>a>yu/iym^)i^^m^m^ntco so*. 

Wl& 175-176 <C «^k-^D->,5^^a). 

l H NMR (CDC1 3 ) (5 2. 66 (2H, t, J=8.0Hz), 2.92 (2H, t, J=8.0Hz), 5.18 
20 (2H, s), 6.94 (2H, d, J=8.6 Hz), 7.13 (2H, d, J=8.6Hz), 7.32-7. 58 (5H, 
m), 7.96 (1H, d, J=7.4Hz), 8.03 (1H, s) c 

mmM9 2 4-[(2,3-> ? t: HD-5-r7i-;p-iH-^>^>-i--f;i/)^^]^> 

#%#I3 2 tmM<D^m&m^T, i-y s-y^- 
25 ;v-i--r >^y-^<&#feo -z^z^mz 3 tmmvjjm&m^T, 
4-fc ^u^y^y^>y°n^>m.^)Vt S-y^~)\>-\~1 >■¥ J 

mi^m^&^mm^hxnr^ 0 5-y^-)i-i-^>yy>frt><DW.m 50%. 

'H NMR (CDC1 3 ) (5 2. 20-2. 31 (1H, m), 2.54-2.70 (1H, m), 2.62 (2H, t, 
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J=8. 1 Hz), 2.92 (2H, t, J=8. 1 Hz), 2.98-3.04 (1H, m), 3.14-3.28 (1H, 

m), 3.68 (3H, s), 5.77 (1H, dd, J=4. 2 Hz, 6. 6 Hz), 6.95 (2H, d, J=8.6 
Hz), 7.15 (2H, d, J=8.6Hz), 7.32-7. 60 (8H, m). 

mmm9 3 4- [ a 3-^*1 hd-5-7 x.=uv-w~x >er>-w ;w^^>]^> 

5 if>^DA>i? 

###!|4 tmWk<Djjm&m^T. 4-[(2,3->>fc: HO-5-7xZJHH-^>t 

>-w )V) ->] ^ > 7 u a zmmit&m £#fc 0 » 

72*„ 

g3!j£ 148-149 XZ «If;P-AW>d^^l). 
10 'H NMR (CDCI3) a 2. 21-2. 32 (1H, m) , 2.55-2.75 (1H, m), 2.69 (2H, t, 
J=8.0Hz), 2.94 (2H, t, J=8.0Hz), 2.95-3.01 (1H, m), 3.16-3.25 (1H, 
m), 5.78 (1H, dd, J=4. 2 Hz, 6.6 Hz), 6.97 (2H, d, J=8.6Hz), 7.17 (2H, 
d, J=8. 6 Hz), 7. 32-7.60 (8H, m)o 

mmms 4 4-[[2,3->?t: fd-s-(4-^ b^->^^^;i/)-iH— r>^>-w 

frt> 5-(4-^ h^i/7i^)-l- f >^/-;i/£#fc 0 ?6^ 0 $£fc##0i|3 
3 £|W|$I©;£&£JBV*T, 4-fc K n 3^>^ a A^M^^Ui: 5-(4-^ 

h * -> - w e mmfc&m £ a t Lxtfc, 5- 

20 (M h + v'7x^)-l-i > >y/>^^0W 385Go 

'H NMR (CDCI3) (5 2.20-2.29 (1H, m), 2.49-2.60 (1H, m), 2.62 (2H, t, 
J=7.8Hz), 2.92 (2H, t, J=7.8Hz), 2.93-3.00 (1H, m), 3.15-3.23 (1H, 
m), 3.68 (3H, s), 3.85 (3H, s), 5.75 (1H, dd, J=4. 1 Hz, 6.6 Hz), 6.94- 
6.99 (4H, m), 7.14 (2H, d, J=8.6Hz), 7.41-7.53 (5H, m) 0 

25 nMM9 5 4-[[2,3->>fc Fn-5-(4-* f^>>7x^;W)-lH--l' >^>-l--< 

#%#)4 tmm&Jfm&m^T:, 4-[[2,3-> ? t: FD-5-(4-* b^rv-^x- 
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%tco 1R2£ 94*„ 

151-152 £ (ig|X5 : ;^=lrf>i5^^a), 
'H NMR (CDC1 3 ) 62.19-2.30 (1H, m), 2.51-2.65 (1H, m), 2.68 (2H, t, 
J=8.0Hz), 2.94 (2H, t, J=8.0Hz), 2.96-3.00 (1H, m), 3.14-3.22 (1H, 
5 m), 3.85 (3H, s), 5.70 (1H, dd, J=4. 1 Hz, 6.6 Hz), 6.94-7.00 (4H, m), 
7.17 (2H, d, J=8.6Hz), 7.41-7.53 (5H, m) 0 

^»!|9 6 4-[[5-(4-^D07iXJW-2,3-^l: HD-lH-f >r>-l-<;W 

->] ^ >-t? > □ /\° >M 
^ x — &ft]wi?&-4fr£adtfcfe t biff;. 5- (4-^ o 

□ 7oc— T>yy >*^6©IR* 43*. 

'H NMR (CDCI3) 6 2.16-2.30 (1H, m) . 2.50-2.56 (1H, m), 2.62 (2H, t, 
15 J=8.0Hz), 2.92 (2H, t, J=8.0Hz), 2.94-3.02 (1H, m), 3.14-3.23 (1H, 
m), 3.68 (3H, s), 5.76 (1H, dd, J=4. 3 Hz, 6.5 Hz), 6.94 (2H, d, J=8. 6 
Hz), 7.15 (2H, d, J=8.6 Hz), 7.38-7.52 (7H, m). 

*JS#|9 7 4-[[5-(4-^nD^x-Jl/)-2,3-^b FO-1H-- f >^>-l--f M 
20 m^M4tmm<D^m&m^T, 4-[[5-(HD07i-JW-2,3->?tFP- 
JW 9335o 

ttjft 165-166 (SiX^l^- ^*1J->3&>6WIS»). 
'H NMR (CDC1 3 ) 62.18-2.31 (1H, m), 2.51-2.63 (1H, m), 2.68 (2H, t, 
25 J=7.8Hz), 2.93 (2H, t, J=7.8Hz), 2. 97-3.02 (1H, m), 3.15-3.19 (1H, 
m), 5.77 (1H, dd, J=4. 3 Hz, 6.4 Hz), 6.96 (2H, d, J=8.4Hz), 7.17 (2H, 
d, J=8.4 Hz), 7.38-7.55 (7H, m). 

mMW9 8 (+)-4-[(5-^DP-2,3->?bh*P-lH-'r>5 J >-l— (JV)^^^]^ 
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4-[(5-^DD-2,3-:xt: Fa-IH-T >x>-M)l/) 3-*^]^>i? >^p/1> 
& (50 mg) &m&tfcfo?7U'? htf?7j- (*7A:CHIRALCEL O 
J (50 mmIDX500 mm, ^±Mh^limm) , ^WrtS : ^+r>/x*/~ 
5 ;i/=4:U Sfcji : 70 mL/min> : 35 O) *fflV5T4J-flJ[bT^H'fb'& > 

#1 (24 mg) 

[a] D M +8.2° (c 0.45, CHCl 3 )o 

HJS0il9 9 (-)-4-[(5-£DD-2,3->*k Hn-1H— f >T>-l--f;Wt+y]^ 

io 4-[(5-^Do-2,3-> ? t Ha-iH— r r;w^->]^>-tf>yp/i> 

H6 (50 mg) *Sa*#^D7h^57^- CHIRALCEL O 

J (50 mmIDX500 mm, -feJWb^XljlH) » ^KrfB : ^-9->/X^/- 
;i/=4:l, : 70 mL/min, : 35 t:) ^fflVitMbTtllt;^ 

ft (23 mg) £t#fc 0 
15 [a] D 23 -6.2° (c 0.53, CHC1 3 )„ 

###15 3 tinfl*©:^*?, 3-^>y[b]^*7x>*;i/^-y-;P5*t Ft 

20 JftJR. 

■H NMR (CDClj) 5 2.67 (2H, t, J=7.4Hz), 2.90 (2H, t, J=7.4Hz), 3.69 
(3H, s), 5.27 (2H, s), 6.96 (2H, d, J=8.6Hz), 7.15 (2H, d, J=8. 6 Hz), 
7.33-7.40 (2H, m) , 7.48 (1H, s), 7.80-7.90 (2H, m) 0 

nmmi o 1 i-i^yviw^y^y-z-^jv* y^)^>i£>ynn>wt 

25 ###13 8 tmUCDttk&m^T. 4-(^>V'Cb]5 1 ^7x>-3— r;i/^ 
v-)^>if>yDA>^^^;i/^C»^®fb^rtJ^#fe e JRSjR 86*. 

125-126*0 WX^P-^V^Dfcf^X-fM^Si^o 
'H NMR (CDC1 3 ) (5 2.65 (2H, t, J=7.4Hz), 2.90 (2H, t, J=7.4Hz), 5.25 
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(2H, s), 6.95 (2H, d, J=8. 6 Hz), 7.15 (2H, d, J=8. 6 Hz), 7.30-7.40 (2H, 
m), 7.45 (1H, s), 7.81-7.89 (2H, m). 

mmmi o 2 4-(iH--f >f— ;w2--r;i/* b^^^y^y^u/^ym^^jv 

156-157 V, (ifil^Jk-^-f V ^ D t JH-fMi . 
'H NMR (CDCI3) 52.59 (2H, t, J=7.4Hz), 2.89 (2H, t, J=7.4Hz), 3.66 
(3H, s), 5.21 (2H, s), 6.52 (1H, s), 6.92 (2H, d, J=8.6Hz), 7.08-7.21 
(4H, m), 7.35 (1H, d, J=7.4Hz), 7.59 (1H, d, J=7.5Hz), 8.33 (1H, br 
10 s)„ 

mmmi o 3 4- (m-^r y }*—)v-2-^ ;m v^y)^>^>-yu/^>m 

##09 3 8 tm&(D^&%:m^T 4-(lH— f > )V-2-^ ;M h^)^> 

^yfunym^)v^^mit^m^mzo m.m 53^ 

hl£ 131-133^ mm.^)v— ^-ry^ntf;i/x-^-;i/^6»??ig^). 

15 'H NMR (CDC!,) 5 2.65 (2H, t, J=7.4Hz), 2.91 (2H, t, J=7.4Hz), 5.21 
(2H, s), 6.52 (1H, s), 6.91 (2H, d, J=8. 6 Hz), 7.09-7.22 (4H, m), 7.31 
(1H, d, J=7.4 Hz), 7.57 (1H, d, J=7. 5 Hz), 8.33 (1H, br s). 
MMMl 0 4 4-[(2,3-> J t Hn-7-^5 i ;WlH-1' >5 2 >-l— f ;i/)^>^]^> 

ifyyu/^ym. 

20 #^4i^O^S$l^T, 4-[(2,3-> ? t: H n-7-^^-lH— T >5= r >- 

i--r )V)**yl^y^y7unym*^)VfrzmMfct;m*m£o W 38«o 
M& 128-129 "C (VJL^)V^—^)l — sjrii-yfrzm&gk). 

'H NMR (CDC1,) 6 2.27-2. 50 (2H, m), 2.33 (3H, s), 2.67 (2H, t, J=8. 0 
Hz), 2.90 (1H, m), 2.92 (2H, t, J=8.0Hz), 3.15 (1H, m), 5.74 (1H, dd, 
25 J=1.7Hz, 3.5 Hz), 6. 92 (2H, d, J=8.6Hz), 7.06 (1H, d, J=7.3Hz), 
7.12-7.23 (4H, m) 0 

nmmi o 5 4-[(3-^ an^>y[b]fx>-2-f )V) * h*y\^yi£y~7a 
nyw*^)V 
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4-fc HD^~/^>if>^a/t>^^^;i/ (0.91 g, 5.0 mmol), 3-^PD-2- 
^>7ft7i^^ (1.0 g, 5.0 mmol), Th7kh*077> (50 
mLh hU^Jl/*X7^> (1.3 g, 6.5mmol) &&T$TWft)V#~)VW 

^>>> 0.7 g, 6.5 mioi) <Dm&®*mu-e-m,m.&vfc. Kfem&m* 

(1.6 g, W.m 8730 <H#fc 0 

BSfc/St 97-98 t: (ffni?ji^e;-f v h ;vx-f ss^i) „ 

•10 'H NMR (CDC1 3 ) 52.59 (2H, t, J=7.5Hz), 2.89 (2H, t, J=7.5Hz), 3.66 
(3H, s), 5.36 (2H, s), 6.93 (2H, d, J=8.6Hz), 7.12 (2H, d, J=8.6Hz), 
,' 7.37-7.48 (2H, m) , 7.77-7. 84 (2H, m) 0 

mmmi 0 6 4-[(3-i7 n □^>v*[b]5 i i>-2-'f;i/) ^ h*zs~\'<> J g>7n 

15 4-[(3-^PP^>yCb]^X>-2--f;i/)^ h^$/]^>f>^DA e >H^^ 
(1.5 g, 4.0 mmol), t- h ^ fc: K U 7 ^ > (20 mL), J— )V (5 mL)> zK 
(2 mL) cfcitfjjcBMtU^A-- 7jc*n#| (0.34 g, 8.0 mmol) ®&&4b&£M 

T-wufc. Rmm&m& 0.5 ^^m^^fpb, Ktx^Tiaib 

^X^=3:l) TflL, mmit&W (1.3 g, W 94*) 

136-137 <c (iiixf;ir-^y7"Dt:;n-f;w^M^). 

l H NMR (CDCl 3 ) 5 2.65 (2H, t, 1=7.5 Hz), 2.91 (2H, t, J=7.5Hz), 5.37 
(2H, s), 6.94 (2H, d, J=8.7Hz), 7.13 (2H, d, J=8.7Hz), 7.38-7.45 (2H, 
25 m), 7.77-7.83 (2H, m), 9.68 (1H, br s). 

MMMi o 7 4-[(3-*^;w<>y > [b]^x>-2-- f )V) * h^^]^:>if>yn 

^Mmi 0 5 tmm<DX&&m^T, 4-t Ha^->^>if>yD/t>^^^ 
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3* 52%. 

M£ 149-150 <C (SIl5 : Jlr-i;'fV^Dlf;|/I-fJV-A^>ji^^ 

Hi) o 

5 'H NMR (CDClg) 5 2.43 (3H, s), 2.60 (2H, t, J=7. 5 Hz), 2.90 (2H, t, 
J=7.5Hz), 3.66 (3H, s), 5.26 (2H, s), 6.93 (2H, d, J=8.7Hz), 7.13 
(2H, d, J=8.6Hz), 7.31-7.41 (2H, m), 7.68-7.71 (1H, m), 7.79-7.82 (1H, 
m) 0 

Mt&Ml 0 8 4-[(3-*^;^> % /[b]^X>-2--l'jl/).S h^>M>-fc?>;/n 
10 K>WL 

m& 155-156 x: mm^jv— y-fv^at;;n- ^^siwi*). 

'H NMR (CDC1,) 6 2.42 (3H, s), 2.65 (2H, t, J =7. 4 Hz), 2.91 (2H, t, 
15 J=7.4Hz), 5.26 (2H, s) , 6.94 (2H, d, J=8.7Hz), 7.14 (2H, d, J=8. 6 

Hz), 7.30-7.41 (2H, m), 7.68-7.71 (1H, m), 7.78-7.82 (1H, m), 9.82 (1H, 
br s) 0 

20 jut 2-^>V7?>*?y~-j\,frz>mm<t'etM&mzo jr* sn 0 
ma 93-94 n (Wtm^ju—^ttyfrzm&^o 

'H NMR (CDC1 3 ) 8 2.60.(2H, t, J=7.5Hz), 2.90 (2H, t, J=7.5Hz), 3.66 • 
(3H, s), 5.14 (2H, s), 6.77 (1H, s), 6.94 (2H, d, J=8.7Hz), 7.13 (2H, 
d, J=8. 7 Hz), 7. 20-7.32 (2H, m), 7.48-7.57 (2H, m) 0 

25 mmmno i-(2-^>vy^^^b^)^>^>y°uA>m. 

>ynA>i^fM^»-&!ij^#fc. urn n%. 

m& 155-156 x: mm^jv— ^v^dhjvx-tjw^s^). 
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'H NMR (CDC1 3 ) 6 2.65 (2H, t, J=7.5Hz), 2.91 (2H, t, J=7.5Hz), 5.15 
(2H, s), 6.77 (1H, s), 6.95 (2H, d, J=8. 6 Hz), 7.14 (2H, d, J=8.6Hz), 
7.20-7.32 (2H, m), 7.49-7.57 (2H, m), 9.67 (1H, br s). 

mmm 1 1 1 4-(^>i/[b]^x>-2--r jm b^-»^>-t?>yoA°>^^^ 

5 )V 

mW\l 0 5 £ITO©2rfcfe*fl!Vvr, 4-b FP^^>if>^DA°>^^^ 
)Vt 2-^>V[b]^^x>^^y-;i/^e>^^b^?r#fCo «W 35« 0 
Mk£ 154-156 <C (5}HlX-TJW>6S«ft). 

'H NMR (CDC1 3 ) <5 2.59 (2H, t, J=7.5Hz), 2.90 (2H, t, J=7.5Hz), 3.66 
10 (3H, s), 5.30 (2H, s), 6.93 (2H, d, J=8.7Hz), 7.15 (2H, d, J=8.7Hz), 
7.27-7.37 (3H, m), 7. 72-7.80 (2H, m)„ 

mmmi 1 2 4-K>y , [b]^x>-2-r;i/^h^i/)^>if>7 p PA°>^ 
mmmi 0 6 hmm^m^m^x, 4-(^>i/[b]rPx>-2-oi^ h**s) 
>yD/t>»^^ 63aMb^»*#fc. um six. 

15 190-191 "C «xf;v- ^v^nifjl/x-TJW^H^). 

*H NMR (CDCl 3 ) 6 2.65 (2H, t, J=7.5Hz), 2.91 (2H, t, J=7.5Hz), 5.30 
(2H, s), 6.93 (2H, d, J=8. 7 Hz), 7.15 (2H, d, J=8.7Hz), 7.28-7.37 (3H, 
m), 7.73-7.83 (2H, m), 9.82 (1H, br s). 

nmmi is 4-([i,i*-k'7z-;w-3-^w h^-»-3-^p^>^>^ 

20 n/\>m*m> 

96!K 0 

25 'H NMR (CDC1 S ) 5 2.59 (2H, t, J=7.3Hz), 2.87 (2H, t, J=7.3Hz), 3.66 
(3H, s), 5.19 (2H, s), 6.88 (1H, d, J=8.4Hz), 7.06 (1H, dd, J=1.8Hz, 
8.4 Hz), 7.33-7. 37 (1H, m), 7.41-7.47 (5H, m), 7.52-7.62 (3H, m), 7.71 
(1H, s) 0 
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1 4 4-([l,l'-f7i^W-3-'fJW h^->)-3-yD^^>if>7 e 

3-^D^^>-if>^D^>BI^^^6«il'fb^'»*»fc. TO 87*„ 
5 M 83-84 TC WiX^Jk-A^^^^^i). 

'H NMR (CDC1 3 ) 6 2.64 (2H, t, J=7.4 Hz), 2.88 (2H, t, J=7.4 Hz), 5.19 
(2H, s), 6.89 (1H, d, J=8.4Hz), 7.07 (1H, dd, J=2.0Hz, 8.4 Hz), 
7.33-7. 38 (1H, m), 7.42-7.48 (5H, m), 7.53-7.62 (3H, m), 7.70 (1H, s)„ 

mmmi 1 5 t-a-^yv^ywjv* ^y^.yfuAym^)v 
10 mmi 0 5 £mm<Djj&&m^T, 4-t Fu^^^y^yyunym.*?- 

iM *c (^x^-^-rv^Dtrji/x-^i/^&s^). 

'H NMR (CDC1 S ) 5 2.59 (2H, t, J=7.5Hz), 2.90 (2H, t, J=7.5Hz), 3.66 
(3H, s), 5.56 (2H, s), 6.96 (2H, d, J=8.7Hz), 7.13 (2H, d, J=8. 7 Hz), 
15 7.37-7.53 (2H, m), 7.89 (1H, d, J=8.0Hz), 8.03 (1H, d, J=8.0Hz) o 

mnm 1 1 6 4-(2-^>v^7V > u ;m h*~»^>i£ y~7unym 

mmm 106 £mm<Dj58k&m^T, 4-(2-^>\z^7*/u;m h^-»^> 
v>7nK>m*<?)i,ifit>&mfc&mttftito to 93%. 

M& 158-159 *C (mmJL^)V— v 5 -f V^ak°Jl/X-rM^Sii). 
20 'H NMR (DMS0-d 6 ) 6 2.48 (2H, t, J=7. 5 Hz), 2.75 (2H, t, J=7. 5 Hz), 

5.56 (2H, s), 7.01 (2H, d, J=6.8Hz), 7.16 (2H, d, J=6.8Hz), 7.43- 

7.57 (2H, m), 8.01 (1H, d, J=7.7Hz), 8.11 (1H, d, J=7.7Hz), 12.01 
(1H, br s) 0 

25 nyy&*?-)v 

^MMi o 5 £mme>Jj&*m^T, 4-t vu^r-y^y-vy^u/tym*?- 

)lt > H-J^^y-;^5S)8fl5^ft*#&. TO 28X„ 

MM. 157-158 *C (Wm^)V— i^^f V ^ D tfjVx-T^^ Sffil) . 
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'H NMR (CDClj) 6 2.60 (2H, t, J=7.5Hz), 2.90 (2H, t, J=7.5Hz), 3.67 
(3H, s), 3.80 (3H, s), 5.16 (2H, s), 6.58 (1H, s), 6.93 (2H, d, 1=8. 6 
Hz), 7.07-7.15 (2H, m), 7.21-7.25 (2H, m), 7.31-7.34 (1H, m), 7.59 (1H, 
d, J=7. 9 Hz). 

5 mmmi 1 8 4-[(i-^^;u-iH—r >F-;v-2-^;i/);* b*v-M>-t?>ya 
m& 151-152 *c mm^jv— eMV7°atf;i/x~ f^snigji). 

10 'H NMR (DMS0-d 6 ) 6 2.51 (2H, t, J=7.5Hz), 2.75 (2H, t, J=7.5Hz), 

3.32 (3H, s), 5.26 (2H, s), 6.59 (1H, s), 7.00-7.05 (3H, m), 7.14-7.19 
(3H, m), 7.45 (1H, d, J =8. 3 Hz), 7.53 (1H, d, J=8.3 Hz), 12.08 (1H, br 

S)o 

mnmi 1 9 4- [(6, 7, 8, 9-7" b ^ t f a-5H-^ > i/->^ n^y^- >-5~r m 

15 ->] ^ >-if > ^"n >m ^ 

;Vt 6,7,8,9-^b^t Hu-5H-^>^->^n^\^5 i >-5-^->^&^'fl:'&^ 
JR* 36%o 

20 l H NMR (CDCl 3 ) 5 1.43-1.55 (1H, m), 1.79-1.21 (3H, m), 2.04-2.15 (2H, 
m), 2.57 (2H, t, J=7. 5 Hz), 2. 76-3.00 (4H, m), 3.65 (3H, s), 5.28 (1H, 
d, J=9. 1 Hz), 6.79 (2H, d, J=8. 6 Hz), 7.05 (2H, d, J=8. 6 Hz), 7.12- 
7.16 (3H, m), 7.33-7.35 (1H, m) B 

mmmi 20 4-[(6,7,8,9-^h^kFa-5H-^>v^^n^:/^>-5— r;u) 
25 ^^^>-ff>yaA>m 

mmmi 0 6 tmmo^m^m^T, 4-[(6,7,8,9-T-h^tHo-5H-^>v > 

f#7t. IK^ 65* 0 
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129-130 *c (iwx^k— ^-fyyDtr;wx— f;^6H»l). 

l H NMR (DMS0-d 6 ) d 1. 39-1.48 (1H, m), 1.67-2.05 (5H, m), 2.46 (2H, t, 
J=7.5 Hz), 2.72 (2H, t, 3=7.5 Hz), 2.81-2.97 (2H, m), 5.46 (1H, d, 
J=8.4 Hz), 6.84 (2H, d, J=8.6Hz), 7.07-7.16 (5H, m), 7.24-7.30 (1H, 
5 m), 12.08 (1H, br s). 

mMMi 2 l 4-[[4-(hU7Mn^^)^>y[b]fx>-2-^f;V] / 

10 IRB£ 69« 0 . 

m 76-77 "C cs?ftx— xj^ssssa). . 

'H NMR (CDClj) <5 2.60 (2H, t, J=7.5Hz), 2.90 (2H, t, J=7.5Hz), 3.66 
(3H, s), 5.34 (2H, s), 6.93 (2H, d, J=8.7Hz), 7.14 (2H, d, J=8.7Hz), 
7.36-7.41 (1H, m), 7. 53-7.55 (1H, m), 7.65 (1H, d, 1=8.3 Hz), 7.98 (1H, 
15 d, J=8.3 Hz)„ 

fH»!ii o 6 tmm^m^m^x, i-[u-(hvy^o^M^>v 

20 JR2|S 82!K 0 

MM. 151-152 13 mm^)V— 5?>f y^Dtr;i/x— 5r;n^6f|JSJi). 
'H NMR (DMS0-d 6 ) <5 2.46 (2H, t, J=7.5Hz), 2.75 (2H, t, J=7.5Hz), 
5.50 (2H, s), 6.97 <2H, d, J=8.8Hz), 7.15 (2H, d, J=8.8Hz), 7.53 (1H, 
t, J=7.7Hz), 7.65 (1H, s), 7.77 (1H, d, J=7.5Hz), 8.31 (1H, d, J=7. 5 
25 Hz), 12.08 (1H, br s)„ 

$mmi 23 4-[<3 , -£nn-[i,r-tf7xx;w-3~i';W* h*~>]^>-tf> 
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m 86«o 

'H NMR (CDClj) 6 2. 60 (2H, t, J=8.0flz), 2.90 (2H, t, J=8. 0 Hz) , 3. 66 
5 (3H, s), 5.10 (2H, s), 6.92 (2H, d, J=8.6Hz), 7.13 (2H, d, J=8.6Hz), 
7.30-7. 39 (2H, m), 7.42-7.54 (4H, m), 7.58-7.62 (2H, m) 0 

mmmi 2 4 4-[(3'-^pp-[i,i'-ii:7x-;i/)-3--'f;i/);* h^vO'Olf^ 
y"u/^>m 

m%M4 tmmo^^m^x, 4-[(3' p p-q, r-t^x-jw^ 
m& 109-110 "C mm^ji— ^ir-v-^zmmm)* 

'H NMR (CDCI3) 62.65 (2H, t, J=7.8Hz), 2.91 (2H, t, J=7.8Hz), 5.10 
(2H, s), 6.93 (2H, d, J=8.4Hz), 7.14 (2H, d, J=8.4Hz), 7.31-7.53 (6H, 
m), 7.62 (1H, s), 7.58 (1H, s) a 
15 »1 2 5 4-[(2 , -^PP-[l, l , -fc*^x^;W-3--1';i/)^ h^v]^>if> 

m m%o . 
20 mvto 

'H NMR (CDC1 3 ) 6 2.60 (2H, t, J=8. 1 Hz), 2.90 (2H, 1, J=8. 1 Hz), 3.66 
<3H, s), 5.09 (2H, s), 6.92 (2H, d, J=8.7Hz), 7.12 (2H, d, J=8.6Hz), 
7.27-7.50 (8H, m)„ 

mmmi 2 6 4-[(2 , -^pp-n,i , -t:*:7x~;Ki-3— uv)^h^^>^> 

25 7°t2A>m 

mmm 4 1 mm&xfe&m ^ t, 4- [ (2* p p- ci . r - tf y x ~m -3— r 
h^riy]^y^>y°a/^>m^^)^^m<t^^mco mm 29*. 
ma 127-128 x: (mmx.^K—^-y-yfrzmmMiio 
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'H NMR (CDCI3) (5 2.65 (2H, t, J=7.8Hz), 2.91 (2H, t, J=7.8Hz), 5.10 
(2H, s), 6.93 (2H, d, J=8.5Hz), 7.13 (2H, d, J=8.5Hz), 7.28-7.50 (8H, 
m)o 

ifttt. 

10 'H NMR (CDCI3) 62.42 (3H, s), 2.60 (2H, t, J=8.0Hz), 2.90 (2H, t, 
J=8.0Hz), 3.66 (3H, s), 5.60 (2H, s), 6.93 (2H, d, J=8.6Hz), 7.10- 
7.18 (3H, m), 7.30-7.47 (5H, m), 7. 54 (1H, dt, J=7. 3 Hz, 1.7 Hz), 7.64 
(1H, s). 

mmmi 2 8 4-[(3 , -^^;u-[i,i , -t?7x~;u]-3--r;w)^ h^-z/]^>^> 

15 zfun>m 

&mm 4 tmu^m^m^x, 4- [(3* -^^;w-a, r -t'7x-jw-3-< 

h^r->]^>-tf>^D/t>M^^Jl/^e)M'fk^*#fco JRS|K 62* 0 
ftftjft 102-103 t: (KmX^Jb— 'V** 

'H NMR (CDClj) 5 2.42 (3H, s), 2.65 (2H, t, J=8.0Hz), 2.91 (2H, t, 
20 J=8.0Hz), 5.10 (2H, s), 6.93 (2H, d, J=8.6Hz), 7.12-7.18 (3H, m), 
7. 30-7.47 (5H, m), 7.54 (1H, dt, J=7. 3 Hz, 1. 6 Hz), 7.64 (1H, s)„ 

mmmi 2 9 i-w-y)\s3ru-i\,r-\±y^-)V}-z-'i)i>)* v^i^>m 

JR^ 89SKo 

'H NMR (CDC1,) (5 2. 60 (2H, t, J=8. 1 Hz), 2.90 (2H, t, J=8. 1 Hz), 3.66 
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(3H, s), 5.10 (2H, s), 6.92 (2H, d, 1=8. 6 Hz), 7.01-7.08 (1H, m), 7.13 
(2H, d, J=8.6Hz), 7.27-7.31 (1H, m), 7.36-7.55 (5H, m), 7.63 (1H, s). 

mmmi 3 0 -7)\,**-i\a' -vy *~m-z-^ m * h**s]^>v 
su& 113-114 "c (tixfji — ^^+h>^e>s^a)» 

'H NMR (CDC1 8 ) 6 2. 65 (2H. t, 1=8.0 Hz), 2.91 (2H, t, J=8.0Hz), 5.10 
(2H, s), 6.93 (2H, d, J=8.6Hz), 7.01-7.07 (1H, m), 7.14 (2H, d, J=8. 6 
10 Hz), 7.27-7.31 (1H, m) , 7.35-7.55 (5H, m), 7.63 (1H. m). 

mmmi 3 1 4-[(3'-* h^-ci.i'-i^xr^w-a-f ;w* y^^>m 
mmm2 2 tmm^^m^x, i-nz-y^xn^y^-M^^^^^o^ 

15 JR* 89*. 

'H NMR (CDC1 3 ) 6 2.60 (2H, t, J=8. 1 Hz), 2.90 (2H, t, J=8. 1 Hz), 3.66 
(3H, s), 3.87 (3H, s), 5.10 (2H, s), 6.89-6.94 (3H, m), 7.11-7.14 (3H, 
m), 7.17-7.19 (1H, m), 7.33-7.47 (3H, m), 7.54 (1H, dt, J=7. 1 Hz, 1.7 
Hz), 7.64 (1H, s). 

20 mffimi 3 2 4-[(3 , -^h^->-[l,l'-b^a:-;i/]-3-<;W>.h^>']^>"lf 

>yun>W 

•H NMR (CDC1 3 ) 6 2.65 (2H, t, J=7.9Hz), 2.91 (2H. t, J=7.9Hz), 3.86 

25 (3H, s), 5.10 (2H, s), 6.88-6.95 (3H, m), 7.11-7.19 (4H, m), 7.33-7.47 

(3H, m), 7.54 (1H, dt, 7.1 Hz, 1.7 Hz), 7.64 (1H, s). 

£2609 1 3 3 4-[(3 , -^hD-[l,l , -H7i-;W-3-f;i')^ h*v-]^>t?> 
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'H NMR (CDClj) 6 2.60 (2H, t, J=8. 1 Hz), 2.90 (2H, t, J=8. 1 Hz), 3.66 
(3H, s), 5.12 <2H, s), 6.93 (2H, d, J=8. 6 Hz) , 7.13 (2H, d, J=8.6Hz), 
7.48-7.65 (4H, m), 7.69 (1H, s), 7.91-7.94 (1H, m), 8.19-8.23 (1H, m), 
8.46 (1H, t, J=2.0 Hz)» 

###1 4 i mrnojj m &m ^x. 4- [ o* h n - [1 , 1 ■ - 1- 7 -3-^ 
)V)* h^^]^>^>y°^^>M^^)v^^mi^^}^Tci. w 51%. 
m& 114-115 <c (wm^)v— s\*v>frt>m%&&)o 

'H NMR (CDC1 3 ) 62.66 (2H, t, J=7.8Hz), 2.91 (2H, t, J=7.8Hz), 5.12 
(2H, s), 6.94 (2H, d, 1=8.6 Hz), 7.15 (2H, d, J=8.6Hz), 7.48-7.64 (4H, 
m), 7.69 (1H, s), 7.90-7. 94 (1H, m), 8.19-8.23 (1H, m),'8.46 (1H, t, 
J=1.9 Hz). 

nnmi 35 4-[[3-[(2 > 3-> j bFD-iH— r>^>-i— fjw^^7iz;n 

1 tmWioJife&ft^x, 4-b ^u^iy^y^y^unym^^^ii 

3- [ (2, Z-l? t F D-IH—T >^>-W )V) ^>if $> J —)ViS> <E>^M 

'H NMR (CDCl 3 ) 6 2. 10-2. 30 (1H, m), 2.50-2.65 (3H, m), 2.87-3. 00 (3H, 
m), 3.09-3. 20 (1H, m), 3.66 (3H, s), 5.03 (2H, s), 5.78 (1H, dd, J=6. 6 
Hz, 4.4 Hz), 6. 88-6. 98 (3H, m), 7.02 (1H, d, J=7.6Hz), 7.09-7.13 (3H, 
m), 7.19-7.35 (4H, m), 7.42 (1H, d, J=7.3Hz), 

'gmmi 3 6 4-[[3-[<2,3->?t ^u-iK—o^y-i—OD^-^ylyji-M 
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fco JR^ 55%. 

5 119-121 "C (WXfJl/-A^t>!i^^^). 

l H NMR (CDC1 3 ) 6 2.15-2.26 (1H, m), 2.50-2.59 (1H, m), 2.65 (2H, t, 
J=8.lHz), 2.90 (2H, t, 1=8.1 Hz), 2.88-2.97 (1H, m), 3.09-3.19 (1H, 
m), 5.03 (2H, s), 5.78 (1H, dd, J=6.6 Hz, 4.3 Hz), 6.88-6.98 (3H, m), 
7.02 (1H, d, J=7.5 Hz), 7.09-7.17 (3H, m), 7.20-7.34 (4H, m), 7.42 (1H, 

10 d, J=7.3 Hz). 

mmmi 3 7 4-[[3-((E)-2-7i-;VXT^W7x^;W^b^>]^>^> 

4-[(3-^Dt7iX;V)^ h^v/]^>if>^PA>m^^;i/ (1.0 g, 2.9 
mmol), 7,^V> (0.45 g, 4.3 mmol), i^K^HJ^A (0.60 g, 7.2 
15 mmol), rhy^TVtX^A^nU b* (1.6 g, 5.7 mmol) £ N,N->>* 
^;V*JVATaK (25 mL) £}§$?b, TJVxT>«mUfe^ St^A^i^A 
(19 mg, 0.086 mmol) ZUaXTco Kl&m.*7 ;W:J>f£ffl^T, 100 M 18 B# 

&,m'&mmvr± B ^^u*W7A^QYh^77^- (ie 

20 ti^/^f>=15:DTilll, mmik&W (0.63 g, IR^ 59*) 

sa>j£ 100-101 r mm^)v— s\3rv>fr*>nffisM*)o 

l H NMR (CDC1 3 ) 6 2.60 (2H, t, J=8. 1 Hz), 2.90 (2H, t, 1=8.1 Hz), 3.66 
(3H, s), 5.06 (2H, s), 6.92 (2H, d, J=8.6Hz), 7.11-7.14 (4H, m), 
25 7. 24-7.40 (5H, m), 7.46-7. 58 (4H, m). 

##0<J4 iimmO^m^m^X. 4-[[3-((E)-2-7i^Hr-»7x- 
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m& 155-156 x: s\*-v->fr*>nu$k)o 

'H NMR (CDC1,) 6 2.59 (2H, t, J=7.4Hz), 2.90 (2H, t, J=7.4Hz), 5.06 
(2H, s), 6.92 (2H, d, J=8. 6 Hz), 7.13-7.16 (4H, m), 7.24-7.40 (5H, m), 
5 7.46-7.58 (4H, m). 

$mmi 3 9 4-[(Hnn-[l,l'-lf7x^V]-3-^;W/ h^^]^>if> 

10 ^ 89X 0 

'H NMR (CDC1 S ) (5 2.60 (2H, t, J=8.0Hz), 2.90 (2H, t, J=8.0Hz), 3.66 
(3H, s), 5.19 (2H, s), 6.95 (2H, d, J=8.7Hz), 7.14 (2H, d, J=8.7Hz), 
7.30-7.57 (7H, m), 7.79 (1H, br s). 
15 4-[(4-^na-[i,r-t^ocr:;i/]-3—rjV)^ b=^v-3^>if> 

4 tmuojjm&m <at> 4- [(4-? d d-ci, r -tf 7 x-;i/)-3--r ;w 
abjjn 115-116 *c (isif^^*>i^si^). 

20 'H NMR (CDC1 3 ) 6 2.65 (2H, t, J=8.0Hz), 2.91 (2H, . t, J=8.0Hz), 5.19 

(2H, s), 6.95 (2H, d, J=8.6Hz), 7.15 (2H, d, J=8.6Hz), 7.32-7.50 (5H, 
b), 7.54-7.57 (2H, m), 7.78 (1H, br s) 0 

1 4 1 4-[[3-(2-7i^Px?;W7x-JW^ h^r>-3^>if>^P/1 

3\>l/ (0.35 g, 0.95 mmol) <D*?/—)V (15 mL) 33<fct£ir h5hHD77> 
(25 mL) iM^MlS^ (0.018 g, 0.078 mmol) £#0;^ M^^Mnm 

m.T. mux is «fiiga^ufc. *fcs»«fb&. aat&^ij 



PCT/JP2003/014139 



WO 2004/041266 PCT/JP2003/014139 

249 

mmit&w (0.21 w 58*) *ntc> 

'HNMR (CDClj) 6 2.60 (2H, t, J=8. 1 Hz), 2.90 (2H, t, 1=8.1 Hz), 2.93 
5 (4H, s), 3.67 (3H, s), 5.00 (2H, s), 6.90-6.95 (2H, m). 7.10-7.30 (11H, 
m) 0 

ttjft 105-106 -c (ffixf;i-A^U->*^Bfei). 

'HNMR (CDC1 8 ) 62.65 (2H, t, J=8. 1 Hz), 2.91 (2H, t, J=8.1Hz), 2.93 
(4H, s), 5.00 (2H, s), 6.91 (2H, d, 1=8.6 Hz), 7.16-7.32 (11H, m)o 

15 D/^t^fJV 

mM®\2 2 tmiH©^^^^T> 4-[(3-7n ; E7x-JV)^ h^->]-3-^ 

on^ >i£ >7d/i >^pWV t7x n >Blfr £*IHfr&*J £#fc 0 UK 

^ 44%. 

Wo 

20 l H NMR (CDCl 3 ) 6 2.59 (2H, t, J=7.8Hz), 2.87 (2H, t, J=7.8Hz), 3.66 
(3H, s), 5.19 (2H, s), 6.91 OH, d. J=8.4Hz), 7.02 (1H, dd, J=8. 4 Hz, 
2.1 Hz), 7.24 (1H, d, J=2. 1 Hz), 7.33-7. 38 (1H, m), 7.42-7.49 (4H, m), 
7.54-7.62 (3H, m), 7.68 (1H, n). 

25 D/\'>M 

##«4tra«©^*fflViT, 4-([l,l , -k'7x-;V]-3-'f^b*^)- 
gfi^C 77.0-77.5 "C i*M V"?U\*)V2L— i r)V— ^^fr 
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'H NMR (CDC1 3 ) 52.64 (2H, t, 1=7.8 Hz), 2.88 (2H, t, 1=7.8 Hz), 5.19 
(2H, s), 6.92 OH, d, J=8.4Hz), 7.03 (1H, dd, J=8. 4 Hz, 2.1 Hz), 
7.25-7.26 (1H, m), 7.32-7.38 (1H, m), 7.42-7.48 (4H, m), 7.53-7. 62 (3H, 
m), 7.68 (1H, m)o 

5 »J1 4 5 4-[(2 , -^;V^P-[l,r-t*^x3i;i,]-3-'f;i,)^h^v']^>if 
iR* 83X. 

io mtfio 

'H NMR (CDC1 3 ) <?2.60 (2H, t, J=8.0Hz), 2.90 (2H, t, J=8. 0 Hz), 3. 66 
(3H, s), 5.09 (2H, s), 6.92 (2H, d, J=8.6Hz), 7.10-7.24 (4H, m), 
7.29-7.36 (1H, m), 7.42-7.54 (4H, m), 7.61 (1H, s) D 

H»Ji 4 6 4-[(2 , -^;p^n-[i,i , -fc*T7^-;i/]-3-r;i')^h^->]^>if 

mmm^hmmo^^m^x. 4-[(2' -y^u-u, r-k*7i-;w-3-f 
112-113 x: (@i^x^;v— ^-v-yfrZUifeMdo 

'H NMR (CDC1 S ) 62.66 (2H, t, J=7.9Hz), 2.91 (2H, t, J=7.9Hz), 5.10 
20 (2H, s), 6.93 (2H, d, J=8. 6 Hz), 7.12-7.24 (4H, m), 7. 29-7. 36 (1H, m), 
7.42-7. 54 (4H, m), 7.61 (1H, s)» 

mmmi 4 7 4-([i,r-t , 7x-;w-3-f;v^ h^»-2-*3Mw*>-fe*>:/ 

25 .m*^)l£ [l,l'-h*7x;-;W-3-^^y-;^^^M^'&tl : £#^. JR* 
80X. 

'H NMR (CDCI3) 5 2.30 (3H, s), 2.56 (2H, t, J=7. 5 Hz). 2.89 (2H, t, 
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J=7.5Hz), 3.68 (3H, s), 5.09 (2H, s), 6.75-6.83 (2H, m), 7.05 (IH, d, 
J=8.3Hz), 7. 32-7.48 (5H, m), 7.53-7.65 (4H, m). 

2-^)\,^>^>7u^>M* : 3 L )lfrt>mm<\:&W}%:'&fco JR* 70% o 
103.0-103.5 "C (SSX^JV- A^v^&ntsa). 

l H NMR (CDC1 3 ) 62.30 (3H, s), 2.61 (2H, t, J=8.4Hz), 2.90 (2H, t, 
J=8.4Hz), 5.09 (2H, s), 6.76-6.83 (2H, m), 7.07 (1H, d, J=8.3Hz), 
10 7.32-7.48 (5H, m), 7.54-7.65 (4H, m). 

mmmi 4 9 4-[[2,3-^k HD-5-(4-7i-;^h^v')-lH-^ >r>-i-^ 

2,3->?t: Kn-5-(4-7xnjl/^h^r~»-lH-r >x>-l-:i— -JW*>S&Sft;-&*b 
15 £#fc„ IR* 49*. 

l H NMR (CDCI3) 6 1.75-1.83 (4H, m), 2.16-2.27 (1H, m), 2.46-2.71 (5H, 
m), 2.81-2.93 (3H, m), 3.06-3.16 (1H, m), 3.68 (3H, s) , 3.95-3.99 (2H, 
m), 5.66 (1H, dd, J=6.5Hz, 3.5 Hz), 6.75-6.80 (2H, m), 6.89-6.93 (1H, 
20 m), 7.10-7.21 (5H, m) , 7.26-7.31 (4H, n). 

mffiWl 5 0 4-[[2,3-^t HP-5-(4-7i^h^^)-lH^f>f>l-f 

##«4i^«©^St^ViT, 4-[[2,3-^kh ; D-5-(4-^ac^;i/^h^ 
>/) -lH--f > x >-i -f ; W ~>3 ^ >•£ > ^ p A° >m ^ 3^1/#> £ £JHfe'&#> £ 
25 JR# 70*„ 

MjA 89-90 1: (sm yyDtun-fJi^- ■M^^&WRft). 

•H NMR (CDC1 3 ) 6 1.78-1.83 (4H, m), 2.17-2.27 <1H, m), 2.46-2.58 (1H, 
m), 2.64-2.71 (4H, m), 2.81-2.95 (3H. m), 3.06-3.16 (1H, m), 3.95-3.99 
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(2H, m), 5.66 (1H, dd, J=6. 5 Hz, 3.5 Hz), 6.75-6.79 (2H, m), 6.92 (2H, 
d, J=8. 6 Hz), 7.17-7.21 (5H, m), 7.26-7.31 (3H, m). 

76% 0 

'H NMR (CDCl 3 ) 62.29 (3H, s), 2.55,(2H, t, J=8. 4 Hz) , 2.88 (2H, t, 

10 J=8.4Hz), 3.68 (3H, s), 4.99 (2H, s), 6.70-6.77 (2H, m), 6.93-7.17 
(7H, m), 7.30-7.36 (3H, m). 

##^£|1»D7J*fe£/B^T, 2-^^;W4-[(3-^x/^r->yx-jV)^ h 

Ht;A 82-83 "C (^-rV^Dtf^X-^^W— ^\^it>^e?li^a). 
l H NMR (CDClj) 6 2.29 (3H, s), 2.60 (2H, t, J=8.4Hz), 2.89 (2H, t, 
J=8.4Hz), 4.99 (2H, s), 6.71-6.78 (2H, m), 6.93-7.17 (7H, m), 7.31- 
7.36 (3H, m) a 

20 5!«IJ1 5 3 3-^nn-4-[(2,3-7t HD-1H— O^^l-^f JU)^^^> 

##Mli^©^^^T, 3-^PD-4-t: h'D^^>if>7nA> 
m^9-)Vt 2,3-^fc: FD-lH-T>^>-l-^--;i/^C>^®'fb'&#)^#fCo JR* 
91*, 
25 fa^o 

'H NMR (CDC1 S ) 6 2.20-2.31 (1H, m), 2.50-2.60 (1H, m), 2.61 (2H, t, 
J=7.9Hz), 2.87-2.97 (3H, m), 3.13-3.23 (1H, m), 3.68 (3H, s), 5.71 
(1H, dd, J=4.9 Hz, 6.6 Hz), 7.01-7.08 (2H, m), 7.22-7.31 (4H, m), 7.43 
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(1H, d, J=7.3 Hz)o 

MMMl 5 4 3-^nn-4-[(2,3-^t Kn-iH >x>-i— is] ^> 

'H NMR (CDC1 3 ) <5 2. 20-2.31 (1H, m), 2.50-2.61 (1H, m), 2.67 (2H, t, " 
J=7.7Hz), 2. 86-2.99 (3H, m), 3.12-3.22 (1H, m), 5.71 (1H, dd, J=5.0 
Hz,. 6.5 Hz), 7.01-7.09 (2H, m), 7.20-7.31 (4H, m), 7.43 (1H, d, J=7. 3 
Hz). 

10 IM1 5 5 4-[(2,3-> ? t: KD-1H--T >^>-\->( )V)^^]-2-^)V^> 

M*^;i/<h 2,3->*fc Hn-iH-f >^>-i-pr-;v^e>^^%*#fe. w.m 

65%. 

15 mvt. 

'H NMR (CDC1 3 ) <5 2. 10-2.30 (1H, m) , 2.31 (3H, s), 2.50-2.65 (3H, m), 
2.75-3. 00 (3H, m), 3.05-3.20 (1H, m) , 3.69 (3H, s), 5.72 (1H, dd, 
J=4.4Hz, 6.6 Hz), 6.78-6.81 (2H, m) , 7.07 (1H, d, J=8.0Hz), 7.21- 
7.33 (3H, m), 7.42 (1H, d, J=7. 2 Hz)„ 

20 mmmi 5 6 4-[(2,3-> ? t kd-ih— r>^>-i-r ;w^r^^]-2-^^;^> 

m^W4:tmWk<DJj&*H^T, 4-[(2,3->^t FD-1H-- f )V>* 

*^-i-*^)\,^>^y7un>M*^)Vfr^mk^m*nfco w 24*. 

MM. 79-80 <C (3?-f yyDK^X— s\3r*)r>&t>HW&)o 
25 'H NMR (CDCI3) 6 2.14-2.25 (1H, m), 2.32 (3H, m), 2. 50-2. 66 (3H, m), 
2.86-2. 97 (3H, m), 3.09-3.19 (1H, m), 5.73 (1H, dd, J=4.5Hz, 6.6 Hz), 
6.79-6.82 (2H, m), 7.09 (1H, d, J=7.9Hz), 7.21-7.31 (3H, m), 7.42 (1H, 
d, J=7.2 Hz). 
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mffiMl 5 7 4-[[3-(Z-7x^H h+>') 7x-jW ^ h^v]^>if >Zfu 
2-^xn;vx^y-;i/^e»^'ft;-&ti?:#fco iR* 58*„ 

5 

'H NMR (CDC1 3 ) 6 2.59 (2H, t, J=7. 1 Hz), 2.89 (2H, t, J=7.5Hz), 3.09 
(2H, t, 1=7.1 Hz), 3.66 (3H, s), 4.18 (2H, t, J=7. 1 Hz), 4.99 (2H, s), 
6.83-6.91 (3H, m) , 6.97-6. 99 (2H, m), 7.10 (2H, d, J=8.6Hz), 7.21- 
7.35 (6H, m). 

4 1 mu<DX m *m ^t, 4- l [3- a-y xrjnh^^)7i =jm * 
m& 79-80 *c (mkx.^)\r— s\3r-y->frzmmMdo 

15 'H NMR (CDCI3) 62.64 (2H, t, J=8.0Hz), 2.90 (2H, t, J=8.0Hz), 3.09 
(2H, t, J=7.1 Hz), 4.18 (2H, t, J =7. 1 Hz), 5.00 (2H, s), 6.83-6.92 (3H, 
m), 6.97-7.00 (2H, m), 7.12 (2H, d, J=8.6Hz), 7.21-7.35 (6H, m)„ 

5 9 4-[[2,3-i;kHn-5-(2-7xz;Vxh^'»-lH-^>f>-l-f 

2, Z-i? t h* D-5-(2-7x-;H h^»-lH-< >&>-\-**-j[rfrt>mmtt l &m 

*ntZo JR* 65*c 

'H NMR (CDCl s ) 62. 16-2.26 (lH, m), 2.46-2. 64 (3H, m), 2.78-2.93 (3H, 
25 m), 3. 05-3. 15 (3H, m), 3.67 (3H, s), 4.18 (2H, t, J=6. 9 Hz), 5.66 (1H, 
dd, J=6. 5 Hz, 3.6 Hz), 6.72-6.84 (2H, m), 6.95 (2H, d, J=8. 6 Hz), 7.12 
(2H, d, J=8.6Hz), 7.20-7.35 (6H, m). 

mmmi 6 0 4-[[2,3-^kKD-5-(2-:7:c-;i/Xh^>)-lH--'f >^>-l--i 
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^m4tmUO^mt:m^X, 4-[[2,3-S?fc Ho-5-(2-7xZJl/Xb^ 

~» -iH— r >^>-w ;w t+->]^>t'>yn >m * ^ e> ^mit^m & 

5 flfcjft 96-97 *C (KiH?JV-A^it>*SSiffi). 

>H NMR (CDC1 3 ) 5 2.17-2.27 (1H, m), 2.46-2.57 (1H, m), 2.67 (2H, t, 
J=8.0Hz), 2.81-2.95 (3H, m), 3.05-3.15 (3H, m), 4.18 (2H, t, J=7. 1 
Hz), 5.66 (1H, dd, J=6. 5 Hz, 3.6 Hz), 6.77-6.81 (2H, m), 6.92 (2H, d, 
J=8.3Hz), 7.14 (2H, d, J=8.6Hz), 7.21-7.35 (6H, m). 

mvt. 

15 'H NMR (CDCI3) 62.05-2.15 (2H, m), 2.60 (2H, t, J=8. 1 Hz), 2.81 (2H, 
t, 1=7.9 Hz), 2.89 (2H, t, J=8. 1 Hz), 3.67 (3H, s), 3.97 (2H, t, 1=6.2 
Hz), 5.00 (2H, s), 6.82-6.92 (3H, m), 6. 97-7.00 (2H, m), 7.11 (2H, d, 
J=8. 6 Hz), 7.17-7.32 (6H, m)» 

mmmi 6 2 4-\.te-($-7^~)l7ntf*-z/)73L=i)W* h^s/K 
20 u;^>m 

^v]^>if>ynA°>^^^;^e>M^#)^#^« W& 53*. 

MA 97-98 *C (B«x^;i^-^*'9->3^&IHI»). 

l H NMR (CDClj) (5 2. 06-2. 15 (2H, m), 2.65 (2H, t, J=8.0Hz), 2:81 (2H, 
25 t, J=8.0 Hz), 2.90 (2H, t, J=7.0Hz), 3.97 (2H, t, J=6.3Hz), 5.00 (2H, 
s), 6. 83-6. 92 (3H, m), 6.99 (2H, d, J=7.4Hz), 7.11-7.31 (8H, m)„ 

mmmi 6 3 4-c<2'-^ h^~>-[i,i'-t*7xx;w-3--r;w^h^^]^>-if 
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t 2-^ h*^y x.~jv# n>mfr zwkmitetw&ntc* w 65% 0 

Wo 

'H NMR (CDClj) 62.60 (2H, t, J=8.0Hz), 2.89 (2H, t, J=8.0Hz), 3.66 
5 (3H, s), 3.79 (3H, s), 6.92 (2H, d, J=8.5Hz), 6.97-7. 05 (2H, m), 7.11 
(2H, d, J=8.5 Hz), 7.30-7. 50 (5H, m) , 7.58 (1H, s)„ 

mmmi 6 4 i-iw h*^<\A' -v? *~m-z-^ m * h^i^y-g 
yyunym 

10 v*-y^yvy7°urtym*^)Vfr^mfc&m&%fc 0 w 69% a 

ffl>& 128-129 x: «X5 1 ;l-A+t>*^^i). 
l H NMR (CDC1 3 ) 6 2.65 (2H, t, J=7.9Hz), 2.91 (2H, t, J=7.9 Hz), 3.79 
(3H, s), 5.08 (2H, s), 6.90-7.05 (4H, m), 7.13 (2H, d, J=8.6Hz), 
7.29-7.50 (5H, m), 7.58 (1H, s)„ 
15 ^1|PJ1 6 5 4-[(2'-^^;V-[l,l'-t:'7xn;V]-3-'f )V) * b^v-]^>if> 

-funym^h 

mMW2 2 tmm^m^m^x, ^^u^^^y-^yyu^ym^^ 

<h 2-*^)V7^)V-&uym.frZ>i&mik'&V!)&'&7Z. W 79*. 

20 "H NMR (CDC1 3 ) 6 2.25 (3H, s), 2.60 (2H, t, J=8.2Hz), 2.90 (2H, t, 
J=8.2Hz), 3.66 (3H, s), 5.08 (2H, s), 6.91 (2H, d, J=8.6Hz), 7.12 
(2H, d, J=8. 6 Hz), 7. 22-7.30 (5H, m), 7.39-7.46 (3H, m)o 

nnmi 6 6 4-[(2' -\?y ^-M-z-i m ^h^^^y^y 

y°unyffi. 

;!/)* y*y^y^yy*unym*^)Vfr%i&mik&m*'&tc<, m 52*„ 

m& 135-136 r mm^fr—^vyfrznifeBdo 

'H NMR (CDC1 3 ) 6 2. 25 (3H, s) , 2.65 (2H, t, J=7.9Hz), 2.91 (2H, t, 
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J=7.9Hz), 5.09 (2H, s), 6.92 (2H, d, J=8. 5 Hz), 7.13 (2H, d, J=8. 5 
Hz), 7.23-7.31 (5H, m), 7.39-7.45 (3H, m). 

mmmi 6 7 4-[(2-^pn-[i,i , -tf7x-;w-5-'f;v)^b^^]^>^> 

^ 40%o 

»H NMR (CDCI3) 62.60 (2H, t, J=8. 1 Hz), 2.90 (2H, t, J=8. 1 Hz), 3.66 
10 (3H, s), 5.03 (2H, s), 6.89 (2H, d, J=8.5Hz), 7.11 (2H, d, J=8.5Hz), 
7.32-7.49 (8H, m). 

mMMl 6 8 4-[(2-^DD-[l,l , -t*7 3i-;V']-5— fJV)* h^]^>^> 
###1 4 t.mU<D^^m^-C. 4-1(2-2 D D-[l, 1' -If 7 x—M-B-f )V) 

15 * y*^^>^t>7urt>m*^)Vfr^m^m&%t^ jr* 20%. 
m& 116-117 ®ixfjv-^+-y->*e»Bii). 

'H NMR (CDC1 3 ) a 2; 65 (2H, t, J=7.9Hz), 2.91 (2H, t, J=7.9Hz), 5.04 
(2H, s), 6.90 (2H, d, J=8.6Hz), 7.13 (2H, d, J=8.6Hz), 7.32-7.49 (8H, 
m) 0 

>M3-?-)V£ [i,i'-tf7xzi;W-3-^^y-;i/^e»^^b^^#fc. 

86»o 
25 fa^. 

l H NMR (CDC1 3 ) <51.23 (3H, t, J=7.2Hz), 2.56 (2H„ t, J=8. 1 Hz), 2.87 

(2H, t, J=8. 1 Hz), 3.79 (3H, s), 4.12 (2H, q, J=7.2Hz), 5.09 (2H, s), 

6.48-6. 54 (2H, m), 7.05 (1H, d, J=8. 2 Hz), 7.30-7.49 (5H, m), 7.54- 
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7.66 (4H, m) 0 

:/pa>^ 

mmutm^o^m^m^T, 4-m,r -\£y x-m-h jv* h^^>- 
?»£ 71-73 <c (^y^nHji/x-f;K ^\^-9->^e>^^)o 

'H NMR (CDClg) 62.63 (2H, t, J=7.9Hz), 2.88 (2H, t, J=7.9Hz), 3.79 
(3H, s), 5.09 (2H, s), 6.49-6.55 (2H, m), 7.06 (1H, d, J=8. 2 Hz), 
7.33-7.49 (5H, m), 7.55-7.66 (4H, m). 
10 ^»J17 1 4-[[3-[[^^;K4-7a:r:;i/-2-^TV , U;i/)T5y]^^;i/]^ 

3- [ U 9^ x Z1JI/-1 , 3-^T V/— J1/-2-- f T a J ] ;* ^ >i£ # 
/-;i^£>5E®4b^l£#fco W 85* 0 

15 

•H NMR (CDC1 3 ) 6 2.59 (2H, t, J=8. 1 Hz), 2.89 (2H, t, 1=8.1 Hz), 3.07 
(3H, s), 3.66 (3H, s) , 4.79 (2H, s), 5.02 (2H, s), 6.73 (1H, s), 6.88 
(2H, d, 1=8.7 Hz), 7.10 (2H, d, J=8. 7 Hz), 7.24-7.40 (7H, m), 7.85- 
7.88 (2H, m)„ 

20 2 4- [ [3- [ f JP (4-7 x z;V-2-^7 >/ 'J ;W 7 5 7 ] ^ ^JW 7 

##M4 tmU(D3j&%m^T. 4-[[3-[U?;K4-7x-)l/-2-5 i 7^'J 

;W75;]^^;W7x * h * s>] ^ >n > y p a° >m * z wtmit 

25 m& 107.0-107.5 (SiX^h- / \W>*v6S^I). 

>H NMR <CDC1 3 ) <5 2. 63 (2H, t, J=7.8Hz), 2.89 (2H, t, J=7.8Hz), 3.06 
(3H, s), 4.78 (2H, s), 5.03 (2H, s), 6.72 (1H, s), 6.88 (2H, d, J=8. 6 
Hz), 7.10 (2H, d, J=8. 6 Hz), 7. 24-7.39, (7H, m), 7.88-7.84 (2H, ffl). 
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5 75%. 

>H NMR (CDC1,) <51.23 (3H, t, J=7. 1 Hz), 2.55 (2H, t, J=8. 1 Hz), 2.86 
(2H, t, J=8.1 Hz), 3.78 (3H, s), 4.12 (2H, q, 1=7.1 Hz), 5.00 (2H, s), 
6.44 (1H, dd, J=8. 2 Hz, 2.4 Hz), 6.49 (1H, d, J=2.4 Hz), 6.95 (1H, dd, 
10 1=7.8 Hz, 1.8 Hz), 6.99-7.04 (3H, m), 7.09-7.17 (3H, in), 7.30-7.34 (3H, 
m)o 

mmmi 7 4 2-* h^>-i-l(z-y x; * h=¥->]^>^f>^ 

15 h*w^>v>y'urt>m^frfrzwtm{k&tto&nT£o w 65% 0 

MM 77.0-77.5 *c (s?-f yyou;wx— ^w-^^^feStt*). 

'H NMR (CDC 1 3 ) 52.62 (2H, t, J=8.0Hz), 2.87 (2H, t, J=8.0Hz), 3.77 
(3H, s), 5.00 (2H, s), 6.44 (1H, dd, J=5.9Hz, 2.4 Hz), 6.50 (1H, d, 
J=2.4Hz), 6.93-7.17 (7H, m), 7.31-7.36 (3H, m) 0 
20 iffii 1 7 5 4-([l,l'-lf7xX;W]-3-'r;V^ Y^)-2-^UU-^>^l>Zf 

85^o 

25 mvto 

'H NMR (CDC1 3 ) <?2.62 (2H, t, J=8.0Hz), 3.00 (2H, t, J=8.0Hz), 3.68 
(3H, s), 5.09 (2H, s), 6.84 (1H, dd, J=8. 5 Hz, 2.6 Hz), 7.02 (1H, d, 
J=2. 6 Hz), 7.16 (1H, d, J=8.5Hz), 7.33-7.49 (5H. m), 7. 55-7. 64 (4H, 
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m) 0 

Hfej^i 84.0-84.5 x: (sm v:/n t!;vx-x;v— 'v¥U->*>&^teii). 

'H NMR (CDC1 3 ) <5 2.67 (2H, t, J=7.8Hz), 3.01 (2H, t, J=7.8Hz), 5.09 
(2H, s), 6.80-6.86 (1H, m), 7.03 (1H, d, J=2. 1 Hz), 7.17 (1H, d, J=8.5 
Hz), 7.36-7.46 (5H, m), 7.55-7.64 (4H, m). 

=^ ->] ^ >if > y d a- >m* 

mRM2 2 tPi^cD^^^^T, 2-(i-^9 i ;i/xh^>')yx-;i/^a>m 

^6*jBfl2^«b*»*:- »W 85* 0 

15 'H NMR (CDC1 S ) 5 1.22-1.28 (6H, m), 2.60 (2H, t, J=8. 1 Hz), 2.89 (2H, 
t, 1=8.1 Hz), 3.60 (3H, s), 4.40-4.48 (1H, m), 5.07 (2H, s) , 6.92 (2H, 
d, J=8.6 Hz), 6.97-7.03 (2H, m), 7.11 (2H, d, J=8.6Hz), 7.26-7.43 (4H, 
m), 7.51 (1H, d, J=7. 2 Hz), 7.64 (1H, s)« 

mmmi 7 s 4-[[2 , -a-^^;i/xb^->')-[i,i'-if7aix;i/]-3-f;v]^ h 
##M4 tmuoxm&m^T, 4-[[2 , -a-*^;i'Xb^»-[i f r y*. 

m& 111.0-111.5 'c mm^jv— A^r1t>^G>S^a)o 

25 'H NMR (CDCI3) <51.23 (6H, d, J=6.0Hz), 2.65 (2H, t, J=8. 1 Hz), 2.91 
(2H, t, J=8. 1 Hz), 4.40-4.48 (1H, m), 5.08 (2H, s), 6.91-7.04 (4H, m), 
7.13 (2H, d, J=8.6 Hz), 7.25-7.43 (4H, m), 7.51 (1H, dt, J=7. 1 Hz, 1.7 
Hz), 7.64 (1H, s) 0 
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nmwi 7 9 4-[[2'-(hU7;^a^^;i/)-[i,r-tf7oi-ji/]-3— t)V\* 

Y^ris] ^>if >yp ^>m.* 5^ 
wtfrt>3kM4t&m*mc 0 urn n%o 

»H NMR (CDC1 3 ) 6 2.60 (2H, t, J=8. 1 Hz), 2.89 (2H, t, J=8. 1 Hz), 3.66 
(3H, s), 5.08 (2H, s) , 6.90 (2H, d, J=8.6Hz), 7.11 (2H, d, J=8. 6 Hz), 
7.27-7.59 (7H, m), 7.75 (1H, d, J=7. 6Hz)„ 

mmmi s o 4-[[2'-(b >j 7Md^^w-[i, r-e7x^jw-3-^;w/ 

###i4 tmmvjjte&m^, 4- [[2* -ch u ^m-d^^mw-d, v-\zy 
x n;w -3-< M * h * 5^3 ^ >-tf > y d /t >m ^ & 

1» 48SS 0 

143-144 "C (BtI5 1 ;V-A+U->*^Bigft). 
15 'H NMR (CDCI3) 6 2.65 (2H, t, J=8.0Hz), 2.90 (2H, t, J=8.0Hz), 5.08 
(2H, s), 6.91 (2H, d, J=8.6Hz), 7.13 (2H, d, J=8.6Hz), 7.26-7.58 (7H, 
m), 7.75 (1H, d, J=7. 6 Hz) a 

$mmi 8 1 4-[(2'-X^V-[l,l'-H7xrjW-3- OV)* h*5>]^>i£> 
«#£io IR# 80*. 

'H NMR (CDC] 3 ) 61.08 (3H, t, J=7. 5 Hz), 2.53-2. 62 (4H, m), 2.89 (2H, 
t, J=8. 0 Hz), 3.66 (3H, s), 5.08 (2H, s), 6.91 (2H, d, J=8.5Hz), 7.11 
25 (2H, d, J=8. 5 Hz), 7.21-7.31 (5H, m), 7.37-7. 42 (3H, m)„ 

$mmi 8 2 4-[(2'-X^-[l,l'-f7x-JH-3-r;i/)/ h*->]^>i?> 

m%m 4 1 mm<Djj8k*m ht, 4- 1 (2' -x^-ci. 1 • -t7x-;w -3-y 
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m& i32.o-i32.5 x: mm^)v—^*'V->ft*>nm&)o 

'H NMR (CDC1 S ) 51.07 (3H, t, J=7.5Hz), 2.57 (2H, q, J=7.5Hz), 2.65 
(2H, t, 3=7.9 Hz), 2.90 (2H, t, 1=7.9 Hz), 5.09 (2H, s), 6.91 (2H, d, 
5 J=8.6Hz), 7.12 (2H, d, J=8.6Hz), 7.18-7.32 (5H, m), 7. 37-7.45 (3H, 
m)o 

mmmi 8 3 4-1(2' ,Z' -i?*^Jl~il,l' -\±7 x.-M-Z-'C * 

10 it&w&ntco w 93«o 
«. 

'H NMR (CDC1 3 ) 5 2.13 (3H, s), 2.34 (3H, s) , 2.60 (2H, t, J=8.0Hz), 

2.89 (2H, t, J=8.0 Hz), 3.66 (3H, s), 5.08 (2H, s), 6. 90-6.92 (2H, m), 
7.09-7.16 (5H,.m), 7. 25-7.26 (1H, m), 7.36-7.42 (3H, m) 6 

15 ^^11 8 4 4-[(2 , ,3'->?^^-[l,l , -t!7ai-;V]-3-f )V) * b^]^ 

y^y-fun ym. 

mmm^tmm^m^m^x, 4-[(2 , ) 3 , -^^^ji/-[i,i , -tf^^-;w- 

3— r h*^^y^y7u^ym*^)Vft<E>mmit&m*i%rco urn m a 

MM. 146-147 "C (SSX^jlr-^^ij-^ '&&MSA). 
20 'H NMR (CDC1 3 ) 6 2.13 (3H, s), 2.33 (3H, s), 2.65 (2H, t, J=8.0Hz), 

2.90 (2H, t, J=8.0Hz), 5.08 (2H, s), 6. 90-6.93 (2H, m), 7.09-7.16 (5H, 
n), 7. 24-7. 27 (1H, m), 7.36-7.42 (3H, m) 0 

mmmi 8 5 4-[r4-[[(4-7 xzjh^t^j )V)zfttM)vy 5 n ;*^;w 
7x-;w^ h^zyi^yifyyu^ym^^)^ 

25 ###1 1 tmm<DJj&&ffi^-c, 4-t \iu^y^yay^n^ym^^)Vt 

4- [[(4-7x - )V-2-^7 V U M ~J U tf )VT $ J ] * ^ >if > ;* ^ / — ;p 

t^^mit^m^m^ w& 90*. 
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l H NMR (CDC 1 3 ) <5 0. 93 (3H, t, J=7.4Hz), 1. 65-1.75 (2H, m), 2.59 (2H, 
t, J=8.0Hz), 2.89 (2H, t, J=8.0 Hz), 3.40 (2H, t, J=7.7Hz), 3.66 (3H, 
s), 4.79 (2H, s), 5.01 (2H, s), 6.70 (1H, s), 6.89 (2H, d, 1=8.6 Hz), 
7.11 (2H, d, J=8.6Hz), 7. 24-7.28 (1H, m), 7.34-7.40 (6H, m), 7.84- 
5 7.87 (2H, m) 0 

mmmi s 6 4-[[4-[[(4-^xn;v-2-^T > /u;w-/aif;vT5/]^^;v] 

##0i|4 tmU<D^m^m^T. 4-[[4-[[(4-7i^H-f7l/'JW^n . 

h ;vt 5 / ] * ss^] ? x =jm ^ h * ->] ^ >•£ > 7 d a° ym. * ?-)Vfr e> 
10 ^m^ntc um 

m& no-Hi *c mmx.?'»^-^* j *>frt>nw&)o 

'H NMR (CDC1 3 ) <50.93 (3H, t, J=7. 4 Hz) , 1. 65-1.77 (2H, m), 2.64 (2H, 
t, J=7.3Hz), 2.90 (2H, t, J=7.3Hz), 3.40 (2H, t, J=9.2Hz), 4.79 (2H, 
s), 5.01 (2H, s), 6.70 (1H, s), 6.89 (2H, d, J=8.4Hz), 7.12 (2H, d, . 
15 J=8.4 Hz), 7. 24-7.37 (7H, m), 7. 84-7.87 (2H, m)o 

HWdl 8 7 4- [[4- [[(4- 7 x~;V-2-5^/U )V)^^ %^M~? x^;V] * 

hm%k<DJj&&m^T, 4-t Yu^y^y-vyyunym^fr t 
4- [ [ (4- y m n;i/-2-^ r S S U ;» * f J W ^ >*£ > * ^ / — ^ £ Sfflfls 

20 &m&nTco 3o« 0 

'H NMR (CDClj) <5 2. 59 (2H, t, J=8. 1 Hz), 2.89 (2H, t, J=8.1 Hz), 3.66 

(3H, s), 4.52 (2H, s), 5.01 (2H, s), 6.88 (2H, d, J =8. 6 Hz), 7.11 (2H, 

d, J=8.6Hz), 7.31-7.46 (8H, m), 7.89-7.92 (2H, m). 

25 mmmi8S 4-[[4-[[(4-7x-;H-f 7V 'J JW ft] ^fJW 7 i-)W ^ 

mmm4 tmm<Djjm&m*T, 4-[[4-[[(4-^ i-jH-f7 vu 
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JRJ* 38X. 

fflti 156. 0-156.5 *C (fh7kHD77> — ^^>*6WI*»). 
l H NMR (DMS0-d 6 ) 6 2.38 (2H, t, J=7.7Hz), 2.72 (2H, t, 1=7.7 Hz), 
4.56 (2H, s), 5.02 (2H, s), 6.87 (2H, d, 1=8.5 Hz), 7.11 (2H, d, J=8. 5 
5 Hz), 7.33-7.49 C7H, m), 7.94 (2H, d, J=7.3Hz), 8.02 (1H, s). 

JRJ* 93*. 

io mvt 0 

'H NMR (CDC1 3 ) 6 2.60 (2H, t, J=8.0Hz), 2.90 (2H, t, J=8.0Hz), 3.66 
(3H, s), 5.14 (2H, s), 6.95 (2H, t, J=8.6Hz), 7.13 (2H, t, J=8.6Hz), 
7.43-7.54 (4H, m), 7.68 (1H, dt, J=7. 5 Hz, 1.5 Hz), 7.75 (1H, dd, 
1=8.5 Hz, 1.8 Hz), 7.78 (1H, m), 7.85-7.93 (3H, m), 8.05 (1H, m). 

15 mmmi9o i-m-a-^7^)i)yx.~M*h*ri'']'<>~g>7nA>m. 
>v>zfu^>m*^)i>fr*>iBtMik&m*nfr a jr# 93*0 

tt£ 134-135 *C (ftBfcX^;l^^**>jfc 

'H NMR (CDC1 3 ) 6 2.65 (2H, t, J=8.0Hz), 2.91 (2H, t, J=8.0Hz), 5.13 
20 (2H, s), 6.95 (2H, t, 1=8.6 Hz), 7.14 (2H, t, J=8. 6 Hz), 7.42-7.54 (4H, 
m), 7. 66-7.78 (3H, m), 7.84-7. 93 (3H, m), 8.05 (1H, m). 

25 JRJ* 12Xo 

'H NMR (CDC1 3 ) 61.13 (6H, d, J=6.9Hz), 2.59 (2H, t, J=7.4Hz), 2.89 
(2H, t, J=7.4 Hz), 2. 97-3.06 (1H, m) , 3.66 (3H, s), 5.09 (2H, s), 
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6.89-6.92 (2H, m), 7.10-7.26 (5H, m), 7.35-7.42 (5H, m). 
27%. 

U}^ 120-121 *c (5?x9=-;ux-> t)V- 'vfr-frVjfc&WBII). 

'H NMR (CDCI3) 61.13 (6H, d, J=6.9Hz), 2.65 (2H, t, J=8.0 Hz), 2.91 
(2H, t, J=8.0 Hz), 2.97-3.06 (1H, m) , 5.09 (2H, s), 6.91 (2H, d, J=8. 6 
10 Hz), 7.11-7.26 (5H, m), 7.31-7.45 (5H, m) 0 

$mm \ 9 3 4-[[4-[[p<^;K5-^^;i/-4-7xX;i/-2-^T\/U;V)T$y] 

mmm 1 tmmo^m^m^x, 4-t FD^v'^>if>yDn>m^^t 
4- [ (5-* ?-)V-i-7 xx;v-2-5 i t v u ;v) 7 a y ] ;* 9-M < >n > * ? 
u y-^^mit^m^m^ w 86% 0 
mi* 

'H NMR (CDC1 3 ) 52.42 (3H, s), 2.59 (2H, t, J=8.0Hz), 2.89 (2H, t, 
J=8.0 Hz), 3.02 (3H, s), 3.66 (3H, s), 4.69 (2H, s), 5.02 (2H, s), 
6.89 (2H, d, J=8.6 Hz), 7.11 (2H, d, J=8.6Hz), 7.25-7.41 (7H, m), 
20 7.63-7.66 (2H, m). 

mmmi 9 4 4-[[4-[[p<^;K5-^^;i/-4-^x-;i/-2-^T\/U;i/)Tsy] 

##^■1 4 1 mmo^m *m ^x, 4- [ [4- [ ^jv (5-^ ^-4-71^-2- 
^7 v u )V) 7 a y ] * ^ ;w ^ x x; w j* h * v] ^ >*t? > y d n >m * j-)vtt> 
25 zmmfc&w&mfr* 52*0 

g*^ 113-114 -C «X^V-A*t>^?)^I). 

'H NMR (CDC1 3 ) 5 2.41 (3H, s), 2.63 (2H, t, J=7. 9 Hz), 2.89 (2H, t, 

J=7.9Hz), 3.02 (3H, s), 4.68 (2H, s), 5.01 (2H, s), 6.89 (2H, d, 
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J=8.6 Hz), 7.12 (2H, d, J=8.6Hz), 7.25-7.41 (7H, m), 7.63-7.66 (2H, 
m)„ 

3feB6091 9 5 4-[[4-[U^V7x-JV7$;)^?;W7xr;V)^h + i/]^ 

5 N-;*3\>W7-U > (57 mg> 0.53 nnol) £ N,N-i?^?MM7aH (5 
mL) fc»#U )K?&TT 60% 7K^'fb^h'J'7A (21 mg, 0.53 mmol) £iJP;l 

fcfom* 30 4-[C4-(^a^^^;u)7^-;p]^ 
^;>if>^p;i>m^^;i/ (o.i5 g, 0.41 mmoi) &iaxit. Kfom&mwv 

^•y->=18:l)T»«U i&mik&W (74 mg, JR* 45%) ^ffe^tbT 

l H NMR (CDC1 3 ) 5 2.59 (2H, t, J=8. 1 Hz), 2.89 (2H, t, J=8. 1 Hz), 3.02 
(3H, s), 3.66 (3H, s) , 4.54 (2H, s) , 5.00 (2H, s), 6.69-6.76 (2H, m), 
15 6.89 (2H, d, J=8.6 Hz), 7.11 (2H, d, J=8.6Hz), 7.20-7.26 (5H, m), 
7.37 (2H, d, J =8.1 Hz)„ 

ikj^ 122-124 *c (iSif;HAW>^5Bifl). 

'H NMR (CDC1 3 ) (5 2. 65 (2H, t, J=8.0Hz), 2.90 (2H, t, J=8.0Hz), 3.01 
(3H, s), 4.53 (2H, s), 5.00 (2H, s), 6.69-6. 76 (3H, m), 6.90 (2H, d, 
J =8. 6 Hz), 7.12 (2H, d, J=8.6Hz), 7.18-7.26 (4H, m), 7.37 (2H, d, 
25 J=8. 1 Hz)» 

4- [ (3' -*;t/ 5 )V- [1 , 1 ' - tf 7 ac - )V\ -3— r ; V) * Y * l/\ * >if > ^ P / t >Bft 
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(0.80 g, 2.1 mmol) <D*$J— )\> (5 mL) & J;£J^r h7t HD77> 
(2 mL) mm*%C$VtzL'&. zMHfrfrtffSlrJ-MJtfA (81 mg, 2.1 mmol) £#D 

m^jk^tt 30 ^mmwvtco 0.2 mmmm m mo k 

5 0. 80 g OtStf)) tr^fco 

'H NMR (CDC1 3 ) 61.81 (1H, br s), 2.60 (2H, t, J=7.5 Hz), 2.90 (2H, t, 
J=7.5Hz), 3.66 (3H, s), 4.77 (2H, d, J=4. 6Hz), 5.10 (2H, s), 6.92 
(2H, d, J=8.5Hz), 7.12 (2H, d, J=8. 5 Hz), 7.34-7.48 (4H, m), 7.52- 
10 7.66 (4H, m)„ . 

mMmi 9 8 4-[[3'-(t YU*ls*?-)V)-[\,Y )V\-%-' i)V\* V 

m^m^t.nuo^m^m^'c, 4-[[3'-(ti Fn^y^fjw-D.i' -mv 

15 m 88% 0 

99-100 mm^)v— 

'H NMR (CDCI3) (5 2.64 (2H, t, J=7. 6 Hz), 2.90 (2H, t, J=7. 6 Hz), 4.76 
(2H, s), 5.10 (2H, s), 6.92 (2H, d, J=8.5Hz), 7.13 (2H, d, J=8.5Hz), 
7. 33-7.47 (4H, m), 7. 51-7! 58 (3H, m), 7.64 (1H, s) 8 

[1, l'-H^m - 3~f M * h * ~>] ^ >if > ^ n /\° >$! ;* 3^ 
###1 1 iH«©^^^T, 4-[[3' -(h Fd*S/*3P;W-[1. l'-lf7i 

e> 4- [ [3' - [ (2 , 5- ¥ 3r + V - 1 - fc? a U 5? — JP) ^ 9\>M - c 1 , 1 ' - 1? 7 :n - ;v] -3- 

*fe^^T> 4- [[3' -[(2, 5->^3rV-l-t!P U S^-JW *?;W-[1. l'-lf7 

4-[[3'-(t FD^jWW-El,r-lf:7x=;W-3-*;W* h*5>]^ 
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an>m*^)l>fr*><DW.^ 62% 0 

isus 185-188 1: <mwtx.?-)ifrbnm&). 

'H NMR (DMS0-d 6 ) 6 2.41-2.51 (6H, m), 2.75 (2H, t, 1=7.5 Hz), 4.34 (2H, 
d, J=5.8 Hz), 5.14 (2H, s), 6.94 (2H, d, J=8. 5 Hz), 7.14 (2H, d. J=8.5 
5 Hz), 7.26 (1H, d, 1=7.5 Hz), 7.38-7. 62 (6H, m), 7.72 (1H, s), 8.41 (1H, 
t, J=5.8 Hz), 12.06 (2H, br s). 

mmm2 o o 3 , -cc4-c2-<^< if jw 7x;*->] 

[i , i ' - tf 7 x x;i/) -3-*;i/aH >m 
4-[(3' jv-[i, r-bf7^n;n-3— ov> * h*$/K>i£ >7un>m 

10 (0.48 g, 1.8 nmol) ©f h7tKD77> (5 mL) &<fc^7K (2 mL) 

iitx;P7 7$>i (o.i5 g, 1.3 mmoi) sjda> ^^^M^mm^hu^ 

A (0.17 g, 1.5 mmol) <D7k (1.5 mL) M££i0;l£:. ig-&W£^i&*T? 15 Bf 

Mb. SESfls^tt 0.50 g OMW) 

15 180-185 x; 

'H NMR (CDC1 3 ) 5 2.60 (2H, t, J=7. 5 Hz), 2.90 (2H, t, 1=7.5 Hz), 3.66 
(3H, s), 5.10 (2H, s), 6.93 (2H, d, J=8. 5 Hz), 7.12 (2H, d, J=8. 5 Hz), 
7.42-7.54 (3H, m), 7.59 (1H, d, J=7.0Hz), 7.69 (1H, s), 7.79 (1H, d, 
J=7.8 Hz), 8.04 (1H, d, J=7.8Hz), 8.32 (1H, s)„ 

20 ^SS^2 0 1 3'-[[4-(2-7j;W^^Xf;i,)7a:y^>']^f;H-[l,l , -lf7 

###i4 tmm^m^m^x, 3'-[[4-[2-u h^v-^i/fc^x^i/i 

7x^^>]> f )V\ - [1 , 1 ' - H V a: I JW -3-# £ ^Mfc^® £#fco 
JR* 75*. 

25 m£ 178-181 (»tif;v- ^3ry->frt>n$£Mi')o 

'H NMR (DMSO-de) 6 2.50 (2H, t, J=7.7Hz), 2.75 (2H, t, J=7.7Hz), 
5.17 (2H, s), 6.95 (2H, d, J=8. 5 Hz), 7.14 (2H, d, J=8.5Hz), 7.46- 
7.54 (2H, m), 7.58-7.68 (2H, ffl), 7.77 (1H, s), 7.92-8.00 (2H, m), 8.20 
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(IH, s), 12.63 (2H, br s). 

mmW2 0 2 GPR4 OT^f-^ m«GPR4 07>^^ Y<DM 

(1) JBiart^^^Att^bftffiWi: bfcGP R 4 0 Trf^X bfeck'tf g 
5 PR4 07>^^XhOX^U-^>^Wt 

GPR4 OT^f-X b&J;TCPR4 0 T>?*3~7, h©***ff5 

**««rr*&a&fc, #»*©flr&4&*jBv*T, T-v-fe^fctsweLfc. 

##^Jl-ef^S3b^:t hGPR4 Oil^^^-^ffi^TlMO^T 
^ibfctSGPR4 0£f£§i;*i*fcCHOI&fflII&tfc (CHO-hGPR4 0 
10 No. 10 4) ^3xl0Wl0 0w lOtt^nS^PCtfU 
Black walled 96 - we 11 plate (Cos tar) I: 

i^&fco ioomi -ro#jm co 2 #si»fcT-*i!fe««i/fc. mmnti 

^^Ammo^m^F LIPR (Molecular Device) 

15 F 1 u o - 3 AM (DOJIN) 50tigS21/il DMSO (DO J I 
N) ■£B\zmm<D2 0 %^;VO>m (Molecular Pro 

b e s ) £Jq3.?g£-^ 1 0 5 ul 1 0^J36IElfiLf*£»Jb£: 10. 6ml ©7 
y-fe'f^y?/- [HBSS (Invi trogen) tdlM HEPES 
(pH7. 4) (DO J IN) *2 OmimSDl/, 7°n^->H (S i gm 

20 a) 7 10mg£lN NaOH 5m 1 tcMfftfcS SKLhfBCDHB S S/H 
EPES#«t5ml SJPAffl^b/t»«l 0m 1 ^iPb»l«"r«. 3 Kin*., 
Sfc*fi****W«L*:. M^-h©JgJ&£l&#. jSrkfcStffc6*»«& 
1 100//1 -f^frmk, C0 2 MHT3 7 < CT1I$ITO*U 

T&xvmmiz^wiv, ^i^-M^fttfe. T>^^xhs>j^fflici 2 m 

M T-'J/i/>i^ (MoW^3^M) S^1/-M:MU 
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(2) fli PRT^-ir^©^*^e»Trf-^ h^m^mn-r^Mm 
7j-xhmffi&mmTzf£ft<D&®imk&wt*. ^#>*<Dmm&i omM 

10 ^5«k^fcDMSO (Wako) mifem\Z±m<D7 yt'C V 

^^t, mmwn?ftMi>fzt hGPR4 omm^^—^m^x^^ 

<Dj5mxfcmistc\i KGPR4 0&m%t2"&tcCHOfflffiWi (CHO-hGP 
R40 No. 1 0 4) , k bfcX^S>Hl^#^^#^— 

15 ^^(D^mx^mvrc t mit>^ = >h i §fft^i$t^cHoiiitt 

(CHO-H1) , &&X$Mo c k©CHO«tfc^T5jKJ&|lfi#}3 0#fc 

is<te4ow&(DMK&mm*wmi>rc 0 -isz\z, 3omm r-u/i^>^ 

OCHO-hGPR4 0W5f«$l 0 0 % £Vfr2ig(Dmttm&W 
ttiU fOI^CHO-hGPR4 0t£*fb5 OfeKttlO 0%&>JzXfcK). 
20 ^khU^5>Hl»M^Mo c k«CHO«W^2 5% 
^T*^-r^#fk^<&t: hGPR4 0#MS5Trf-X h^«ibrc Q 

mmm 1 

( i ) nmm i i o . o g 

25 ( 2 ) 6 0 . 0 g 

(3) n — >x^— ^ 3 5. 0 g 

(4) -tf^5P> 3. 0 g 

(5) Xf7'J>^7^^ 2.0g 
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mnmimznfrik&mi o. o strn^me o. o g *j;^n->x^-^ 

3 5. 0 g<Dm-£rW% 1 0mm%^fy^>7iimm3 OmL (-fef^><hbT3. 
Og) lmm ^^v-i©|^Sr®LTTO'fbUfe^: > 4 O'CT^L?? 

MMM2 

( l ) l ^#£>n7Ht;i^ l o . o g 

10 (2) ¥Ui 7 0. 0 g 

(3) 3 — >7.37— 5=- 5 0. 0 g 

(4) oJ^#7 i >^ , > 7. 0 g 

(5) XfT'J^n^A 3.0g 

^MMi^^nrcit^mi o. o gixfyu^^^^a. og^ 

15 WMVk?>~7 ><Dimm 7 0 mL (nj^tt^>^> i lt7.0g) TH^b 
Lfc^ §£*£U ?Uf 7 0. 0 g43itK3->X^-^5 0. 0 g£*g^bfc 0 

M^ffiibxi o o o&v&mzmc. 

20 CHO-K lijffljIStfckiU #{CfS«^Vi|5gt) 1 0 % WMtffl ( I n v i 
t r ogen) £^t?AAF - 1 2#Mft (Invi t r ogen) £fflV>Tig 
MLfe. h^^X^x^v-a >^ff ^SffBfCl 0 cm 2 ^rcf3 4. 5x10 s 
M©Jitt£iS^ 5%C0 2 «tflS$nfcC0 2 ig#^fcT3 7*CT1 5 
l^^^±^bfe. h^Wii/v'H^L i p o f e c t ami n eUM 

25 (Invitrogen) SrJBV>, Mm^#CD^(cipCT^^Tofe 0 i& 
iSt:6-we l l 7l/-b£M-r «T©i;5(:lTofe. £tT\ 

1. 5ml^a- y^2*ffiitb, -en-^tltOpt i-MEM-IJgi 
(Invi trogen) #&bfc 0 Jt^^-r/Jcfg 
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3!^*-£i//g, fcSJt^CL i P o f e c t am i n et£X'&6 u IS 

m^m-sis, 2 o ftm^uiz&mLito zLvmrnzop t i-mem 
- imm^s o on i in^.fch^>x^a:^v3 >mm^^. fc^DaoO 

pt i -MEM- Iigi^ffl^TftL&CHO-KliWMs C0 2 

5 %m^\zT6mmmmvrco ^mm<Dmm\t, pbs (mvitroge 

n) 2rffl^TU>XLfc^ 0. 05% b U :/v> • EDTA« ( I n v 
i t rogen) ^ffi^TpJ^b, ^C^#fcTEIiKLfeo #£nfciM©$: 

&mMv, ^i2 0 0 AUfc!95xi o 4 m<DMm&^$.nz>£5iz%}%iv, 

Black walled 96 -we 11 plate (Cos tar) I; 
10 lft&tzQ2 0 On if^^m co 2 igi§gi:T-W«lfc, ±fBh^ 

>x7i^ 3 >mmzT-mmzg;®i£&&m vtz cho-ki nmz&m 

(Molecular Device) &m^TMfelsfco FL I PRIZXM 

mft*)iisvj±mm<nmh&mi£~rz>r£tb\z, KKTommm^mht^ 

15 tttt^Fluo-3AM (DO J IN) £:Mrr&fca£K &^V>ki:F 
L I PR7y^&ft?mmizMm*m&^Zfr®<D7y±^rty7 7-Zfc 
fiSlfc, HBSS (Invitrogen) lOOOmlfclM HEPES 
(pH7. 4) (DO J IN) 2 Om 1 *iD*fc»tt (£TF> HBSS/HE 
. PESit).H, yo^>/H (Sigma) 7 10mg£lN NaOH 

20 5m 1 Mj§m££fcHB S S/HEPESil5ml SrJn^-grLfcME 1 
Oml£»lU ilO^Tyt-fA'y^r-ttfe. ^CF 1 uo-3A- 
M 50tfg^2Ul DMSO (DOJ IN) H^»b, ^&t^i©2 
0%^n>i(Molecular Probes) 105 
# 1 ©^3BJfl?*S«JPbfc 1 0. emlCDTyt'fA'^^y-flM, 

25 h7>^7x^>'3>j!!ll^»tfeCHO-KiaigO 

« iznyt&mmm* 1 o ioou lto^m co 2 
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^twcH o - k i mv&tzmtB?z&w&>7Ms.7 7^/^77-* 

ffl^Tifib, ^CFLIPRfctyhLfc, &±<&«M&»*Jfcbfc&, F 

fc. -^©^^ 7 7^'»» (farnesoic acid), 5. 8. 
5 11 — eicosatriynoic acid, 5. 8. 11. 14— ei 
cosatetraynoic acid, ^" V^i >Hc (oleic aci 
d) , (linoleic acid), U/l/>^ (1 i no 1 

enic acid), T^^H >l£ (arachidonic acid), 
I'f3-D- / <>^I>'1 (eicosapentaenoic acid, E 

10 P A) , X-f 31K?X>& (eicosadienoic acid) , X-f 
UX>t (eicosatrienoic acid), Hnir^^lf 
l>K (docosahexaenoic acid, DHA)., F^lfK 
'JX>i (docosatrienoic acid), 7 Fl/>^ (a d r 
enic acid) , 7<)'J>gS (lauric acid) f^lO" 5 

15 M~l 0-«M-mx.Tcii%\Z, GPR4 0S^#OTnCHO-Kltt 

p — ^-©^sixifcc h o - k i aui&nrwu z.(D£.z> -frm& 

20 SHifc#| 2 

(1) mva&£zm*si 

NIH-3T3MrXB 1 0 4«ttATCC^&iALifco ^;*iSWlj3 
HHiMcM I N 6 &;£jt* (Jun-ichi Miyazaki et al. Endocrinology, Vol.127, 
. No.l, P126-132) i2f&©t>£>£Mbfc„ ^'ncWtlO^FCSSt 
25 tTDMEMiM ( I n v i t r o g e n£t) TTV^ >7)Px> h t^SST 
#51 b&. 

(2) RNA©»^cDNA^ 

t [^^j;at7t)x©Ml:^l75^iMi:ffli'^ccDNAft b h&cktf 
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*? i yx<D&mUffli&%;<Dv o 1 y A+RNA <d7-D>xy Ug*^7 
>y&77^^-*m^Tms&Kfo\stz. mfeW-mms uperScr ip 
t I I (GIBCO BRLtt) feftfflU m^O^fu b n-MzV^ifi-oX 
JRJfc£ii\ X*y-;Vtfc»l/rTE 100/il »C»»bfc. 
5 V#X<D3ifflB&iiJ5fc<DcDNAteu JMJIfifcT r y p s i n-EDTAWl 
iM^itl/m RNeasy mini KIT (QIAGENtt) ©. 
•7-a7;H:fcT total RNA^iaJiitfe. iffitfeRNA 1 
u g\t Superscript II (Invitroge n%h) OT— 3. 
7McfoT7>yA^ffl^Tf i r s t strand cDNAMi 
10 X^y— JWfcjKLTTE 1 0 ^ 1 IzmMhfco 
(3) TaqManSi^I 

gli^cDNA (5ng RNAffil) &J;tfflHJ&#:&$|ec DN A (2 5 
ng RNAffi^) \Zf#ls, mmKfeUMT aqMan (AflO Un i v e r 
sal PCR Master M i x (7^7^f bVH tv'Xf i^X^t/^ 
15 ym^m , GPR40MTaqMan (ffifll) Probe Kit 

(SB^I : 11-16, 7^7^ M'fti'XfAX^t^^^*) £ffiV^ 

TaqMan (ISA) PCRU AB I PRISM (MQ 7 9 0 OHT 

(W Universal PCR Ma 
s t e r Mix (T^^-i hVH AX^t^>t^t) 

li^O^T a qM a 7900 HT SDSV7h^x 

25 T (77'7'f F/Wt^XfAXv't/^^ft) fcJH^Tfr^ifc. n fcT- 

isto*aK:fflv^tt««itt, mmmi*±&i£&tmB0sm<Dc dna ®rjt 

(tbGPR40) tfc«Plasmid DNA (7^7 GPR40) S; 
fflVafcl 0 7 3tf-/we 1 1^5 1 0 2 r7tf-/"we 1 1 £X<Dtt$k6 &iz 
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t h asm, mm*, *!frFSP> wmzmttmzm^§£m&%&& 

MIN6 Sfflia«#fo|2^3&t^ViISD 15%FCS (Trace Scien 
tific Ltd.), 55jc*M 2 hx^y — ;k 10 0 U/m 

1 5>U >> *5<fc^l 0 0 w g/m 1 X h h7-f -»*ttrDMEM 
— X, Invitrogen) £/B ViTigMLfco 9 6^x^1/ 

io -Mii>)i;noio 5 i0Min6wsm 5 %co 2 mm\zmm^ 

nfrC0 2 &mmzT3 7W3Bmmmi,fi: 0 iMlO%FCS (Tra 
ce Scientific Ltd.) , 5. 5 mM tf)Vn — X, 10 0 U/ 

1 1 6 4 0 (Mo-X^, Invitrogen) 1:^113^(12 4P# 
15 f^lbL #«J&!R3lfc«fcDlifc*Lfc«, 10%FCS (Trace Sc 
ientific Ltd.), 1 1 mM X, 1 0 OU/m 1 ^~>/ 

U >, &<£tf 1 00w g/m 1 X h l/ybT^-»^tfRPMI 16 4 0 
Wl/a-X^, Invitrogen) T^bfeMMfr^-Mif*T 
;i/^==> (BSA) (4:1, ^£;Ht) £«1U 5%C0 2 ^fg{Ci! 

20 g£nfcC0 2 ig*Sg}CT3 7CT9 0^ri (££:«: 6 0#M> 

^^©9 6 ^cc;K/ l/-b£l 5 0 0 rpm, 5^W^Lfe^, ig^±t» 

(R I A) \zXWMV1t. Zrvmm. JV\s$^>m (Palmitic a c 
25 id) , r-U; U>8ft (r-1 inolenic acid) :fe«ktfc*- W 
>M (oleic acid) S E<D$mm&jn& 3 0 0/iM~l 0 0 0 /iM 
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>&&&&&iS&&fcm&tt&llii1fi&t > ilfitZ.fc<o1t. MIN6iliB&«> H 

mm 2 TiB«febxvi§a d g p r 4 o ^mmmz^\z^ < mm vtkz z. t. 

fcbGPR4 0£f£:§a£i*fcCHO|Bl}&#< (No. 10 4) &3X10 4 i 
/lOOMLCM^n^i^fcflRU Black walled 9 

6 - well plate (Costar) IzlA&frV) 10 0 /tLf^ft 
ft» CO ! *«»l:t-Ift««t&. l»Jk>^AiSM^FL I P 

10 R (Molecular Device) £JBV>T$J5tU&. ^Sr^TldlB 
life, F1UO-3AM (DOJIN) 50 J tig^21 J LtL DMSO 
(DO J IN) fcift&L, $5icfI(D2 0%^;Un>K (Mo lecula 
r Probes) £iD 105tfL©WM»fclO. 
6mL07'>t<A'^77- [HBSS (Invitrogen) 1 Lid 1 

15 M HEPES (pH7. 4) (DOJIN) $2 0mL»U, fu^i^ 
F (Sigma) 7 10mg£lN NaOH 5mLKl»»fib$&tC±flB© 
HBSS/HEPES»«5mLmfi^Lft»«l 0 m L £SSiq UWSTT 

^e*»*si3^*/to i ooAtL-ro^m. co 2 i&mmizTimmm 

7- &m^T$t&vrzo mmizni}Qirz>ik&mzTy"£'irty7T-&m^T 

LfcgK FL I PRfcT^^»»©MF^*;V>">A^©»^iJ^b 
25 SJE&tt^O, EC 50 «^tHLfco «f*€* 1 fcjST- 
G P R 4 0 fc»t-*si#*SIW»f^ffl 
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EC go (tfM) 



###12 


0. 


3 2 




A 
U . 


A A 




1 

X . 


9 


H»J2 . 


0. 


1 7 


^JS^J 6 


0. 


1 6 


££»!|7 


0. 


1 3 


HJfiflj 1 0 


0. 


8 8 


^0)J4 1 


0. 


0 5 5 


r V ;U>M 


2. 


0 



m i ®«f*a> *58w©<fk:'&«rtt,- ffin^G p r 4 o &m&Mmm»ftm 

15 #%0iJl2 9 hhGPR4 0OHi^^-Oii 

thGPR4 OSn-H-TSDNAWfM- (@E?iJ»-5f : 6) te&TO.fcSfcP 

5' >CGTCGACCCGGCGGCCCCATGGACCTGCCCCCG<3' $ *l& ^ U =f D N A (@B^!l# 
^: 11) St^a^-f^-ttt, 

20 5* >CATCGATTAGCAGTGGCGTTACTTCTGGGACTT<3' Tf^ £ *l£ 3* U rf D N A (S3?!l# 
^ : 1 2) &T>tt>Xm'7?'C?—£VX, 2 0 pmo 1 , 10XA 
dvantage (SMMflO 2 PCR Buffer (CLONTEC 
H) 5uU 50XdNTP mix (CLONTECH) laU 50XA 
dvantage 2 Polymerase Mix (CLONTECH) 

25 i^DNAibTkhMcDNAi (CLONTECH) 1 fi 1 & 

^tfig£-»c5 0 it* 1 £W®U +i— v-;HM^- (Gene Amp 
flf) PCR system mo del. 9700 (Applied Bi 
o s y s terns) ) ^^T9 1 #n »V>T9 6"^ 3 0#^6 1C, 
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3 0^7 213, 1 2 0#£3 5iM;7;V«MU ££>£7 2t:, 10^T 
#fi^^t§yp^7 ATP C RSfS^ff o fc. EMTi*7^a-xy 

(Invitrogen) £ffl^T# n-n>>f U »^gB?lJ£tfllSbfco 
5 PCRX^-^v^D->»COViT, fUTOISiS a 1 I (^Sit) > C 1 a 

# h^^o^ttsurco nztircMft mi kb) ^pakko- i 1 1^^- 

##0U 3 0 TC7Xjj^llS*<DGPR4 0^3-Ht5cDNAOi7D- — 

io .>tf£*<Dmmmm<D&:fe 

"7WS$icDNA (Marathon-Rea dyTM c DNA ; C 1 
ontecht) $H^iLT, 2j®07°7^ , 7- 1 (@B^J# 

f : 13) R^7°7^T-2 (@33Wf: 14) V>TP C R £fr&-p fc. 
P CRldteP y r o b e s t DNA p o 1 yme rase (&@jg) 

15 (0 9 8*0- lft<D&L. (ii) 9 8«C • 1 5 3 0g>> 72t- 

6 0#£4 0|ilCD^ (iii) 7 2<C • 2 #CD#S£jft£fr&o;fc. KJfr&> M 
mMWl&Z e r o Blunt PCR^D-->^y h ( I n v i t r o 
genft) ©Ml:l»T7"7X5 Ri'^-pCR-B 1 un t (In 
v i t r ogen&) fc^ D— ~ >^bfc„ £*l£;*d5§MTO P 10 (I nv 

20 itroge n&) i:*AUT, :7°^X^ F$^a->Skan amy c 

i n e ^tiLBm^mm^mn^rco mxvzu-ynmmm&mffiv 

^: 1) ^#WT^^l--fe^-^aM^mGPR4 0<t#^Urc o ^tcW 
25 (Escherichia col i) TOPlO/Zer 

o Blunt-mGPR4 0i^Lfe 0 

##0U 3 1 9y hJfI^OGPR4 0^-mcDNAO^D-r 
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7y hMcDNA (Marathon-Rea dyTM c DNA ; C 1 
on tech &) SilitT, 2^0^^- 3 (I2^i# 

^: 15) -BC&U4~?~-A (SE^Wt: 16) ^WPCR^ofc. 
PCRtete Advantage 2 Polymerase mix (CI 

5 on t e c h) £fflV\ (i) 96t - 1#\ (ii) 96t - 1 7 2t- 2 

#£5[hK (iii) 9 6*0 • 1 0S\ 7 0X:- 2^2 50©^, 7 2C • 5# 
<D#fiRj££fffc-3fc. ifHM«l&TOPO TA Cloning 

Kit (Invitroge n*fc) «l:lfc^T^7^5 F^^-p 
CR2. 1TOPO (Invitroge nft) tc^ p— ->sfLfc 0 CltlSr 

10 *»«JM1Q9 (SffiJfi) ICiAbT, ^7X5HS^^n->Samp. 
ic i 1 i n«*ttLB#35*iftt*rajRbfc. <DZ> u — >0)m&WM& 

n 0E3Wf: 4) il©cDNAi;{9^#m^n^Taym@H^J (IB 

^|J#^: 3) mt5lrSI/t^-lSH*r GPR4 0 tf9r*bfe. £ 
15 fcfgW§» (Escherichia coli) JM109/p 
CR2. l-rGPR40t^bfc. 

##01J 13 2 ^ — ^ 1f\>l/g35fe<£>GP R4 0 £3— c DNA<Di7D — 

* — ^-nf;WDNA*»atbT, ^5-f^-l (i5^!l#-^: 17) mszf 
20 2 (BB£U#^:18) ^^TPCR§ff^rc. PCRlCfci 

Pyrobest DNA Pol yme rase (TAKARA) £J8^ (i) 9 5"C • 1 
(ii) 9 5t: • 1 0#, 5 8t • 2 0t, 7 2C • 1 # 3 40 @Ot, 7 

2*C - 7#<Z>#^/&&fr&^Jfc. SJ&Sk ±itfi^#£l/5 O^&RUfcfe© 
MttT, (E?0#*»: 19) arfc/^T— 4 (IB£U# 

25 20) SJBVrc nested PCRSffftofe. SJ&m, «WS»4TOP 

O TA Cloning Kit (Invitroge n*fc) (DMMzhfc 
^T^7XS F^^ 7 ^ — p CR 2. 1TOPO (Invi troge n&) 
IC^D-->^bfe« £tt*:*:I»MJMl 0 9 (^@i£) izmXVT, 
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5 h*S^^P->*amp i c i 1 i n £-&tTL B3*55#*&i£-c3BftU&. 

6S}£n-F-r&cDNAiE?iJ (@B^iJ#^: 8) ^©cDNAJ;0i 
Zm-ZftZT^SMmW (iMW*: 7) *^Wr*«f»«eK* monkey 
5 GPR4 0 t^Ufc. (Escherichia 
coli) JM109/pCR2. 1 -monkey GPR4 0^l/^, 
##0J1 3 3 AA^-**©GPR4 0*3-Kt5cDNA©^D-- 

AAX^-WH I T-T 1 5 c DNA^It bt, ^7-1 (S3 
10 5WJ:2 1) R^7<7-2 (SB^I##: 2 2) W^PCRSfffto 
PCRI;li Klentaq DNA Polymerase (#n— > 
^y^) £ffit^ (i) 9 513 • 2#, (ii) 9 8C • 1 0#, 63t - 2 0#>, 
7 2*0 • 1#£3 5IhI©«, 72t - 7^©#«S**tf^^>fc. if 
ip§SI#J£TOPO TA Cloning Kit (Invitrogen 
15 ft) ©Ii(fct^oTy7^$H^^-pCR2. 1TOPO (Invi 
trogenlt) ^ n— - >^bfc 0 ^n^JgiJM10 9 \Z 
iAUT, t/^XS H^^D->$amp i c i 1 i n*£*JL BJ*39(f 

Sil/t^-ie»^3 - Ft§ c DN AE^J m&mn : 10) £f#fc 0 

20 ^(DcDNAj;D#^a4^n^Tsym@E^j (saw* : 9) z^mTzmM 

I6»^hamstarGPR4 0^b^ Sfc, ?£St4g&#:£*ll§M 
(Escherichia coli) JM1 09/pTA hamstar 
GPR4 Ot^VT^o 

mmmB -?vxG-pR4o<Dmmz&mmt£s iRNAtAia-sY^G 
25 pr 4 o-GFpm&s&nv&mfflm 

&fc / £%KD-%mzXftMVlZ, 7>>XGPR4 OiGFPC?S!^I0R^i 
CHO«$ 3x10 4 /we 1 1 fCT 9 6 ^xJK/W- h fcn£V>T 1 
L/£o HVJ Envelope VECTOR KIT GenomONE 
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™ i&MMW *m^T> E 1 b a s i r ^><D^ (Nature 411 
(6 8 3 6), 4 9 4-4 9 8 (2 0 0 1)) \Z$t'oTft$llsftm* <D&W<D 
s iRNA (Dharmacontt) (2. 86pmol/0. 5 m 

»8. 57pmoi/i. 5 u KDmm.) ^mmzmxm^^ziB^mhrco 
5 ywgpr4 o-GFP©fi^»©^m«^T^-raD<7)x>if-r ma 
;7^t-<raoit, ««±sshtthbss (-r>ti*hpy» kit^c 
*§h&> o. oi%WTOrtK (nuyemm -cssHiwtu 2%bs 

AmPBS (^S3fi) i:t^ny^>^lfc 0 5 0 0ftfRtfcitGFP 

10 >a>bfc«, «fe»l/5 0 0«*RbfcHRP«»ftift7^ I gGR# 

(ICN) M-e2Ptf B H>^-y3>bfc 0 «g8M&> TMB 

«ti£b&. 7^GPR4 0- GFP5IICHO«I^U ^ 

15 ' XGPR4 O^Wis i RNATSI)m4 0 i 1 O 3 (-feVT^telB?!)* 
# : 2 3, 7>5Hr>*fc«:l!Eai## : 2 4) , m4 0 i 2 5 6 (-fe^T^te 
IB#I## : 2 5, 7>3Hl>X$tte@B?iJ#-5§- : 2 6) £MrT£ d <fcfc£ D G 
PR 4 0 — GF P0lil©fiT^6 Sfrfco £(D;i£#>£>m4 0il03, 
m4 0 i 2 5 6^7WGPR4 O^SS&^SWfciflllfel^^S H 
20 6 g-wmrc <£ 5 M I N 6 rf>> £> ©-< >X U >^»«5t 

7 9X3|*iTf*3tbfeT^JRS«iS*ffl|iaflcMIN6^ 2. 5mM0EDT 
A*«S'trPBS«fflU'rtt*JLfclft, 9 6OxJl/^"-hf:iViT2 0FI«t 
Lfc. 5g/l©W-^^Dulbecco' s Mod 

ified Eagle Medium (DMEM, -f>h*hD^>tt) tl 
25 5 %9'>li&JSM (ThermoTracet) , 5. 5/iM 2-pUl^:/ 
M^7- ;i/ (-T>tf hD^>lt) , 20mM HEPES pH7. 3, 1 
0 0U/ml^-->U>, 1 0 0 n g/m 1 7> h l^l^-f >/><£$fciJnbfcfe 
O^fflUfc. M$^lfcKrebs-Ringer bicarbona 
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te b u f f e r . (KRBH, 1 1 6mM NaC K 4. 7mM KC1, 
1. 2raM KH 2 P0 4 > 1. 2mM MgS0 4 , 2. 5 mM CaCl r 
2 5mM NaHCO s , 2 4mM HEPES pH7. 3)T20?5fc?tL 
fcfc, 3 7t5%C0 2 i#TT3 0»M>» r W>*3.^-S/3>Lfc. ±IB 
5 <DKR BHlC 2 2mM£Wri— X**JnLfc/Xy 7 7r"P*R • fSSSbfcllgJfc 
:/W>3ra.^— : ^3 >^0»lcmJPb, 3 7*C 5 %C0 2 ^#TT 
9 0#fTO#Lfco *HII&©±i&£|H|iKU ^^#Ufeo ±m^(D^ 

>^ U >^ittrtfI©-< >^ U >-f A / 7 5; t'f *y h (7Y5/tA77;K 
->T%fc) T?JHjeLfc. GPR4 0»SCHOlWJfe*fflV5fc*BJiai^* 

10 Jk>9A-ft>iI77i!'fl^Utifftffift^l»M5> ^ 
^>S(oleic acid), 'J (linoleic aci 

d) , a-'J/ U>M (a — I inolenic ac id) , r — U / U> 
I (r-l inolenic acid), T^^F F>$? (arachido 

n i c a c i d) > dh a£ «t D^stft-f >x u >ftw±.&mmm*b e>n 

15 fc. -75, GPR4 0^7^n7hffift^$^'jy-;H^fJ|/ (me t 
hyl 1 ino 1 a t e=l ino 1 e i c methyl) ^g&l£ (B u 
t y r i c acid) tt&MU<1>XV >^m±^&.^^U^tc 0 G 

GPR4 O^JBI&BftfcJ:*^ >*U >#?&±#f£ffl<D'>&< <h t>-S&£3Sa T 
20 V^cli^IEHJ^nfe,, 

HWJ7 GPR4 0^l/f:-f>X'J>MJ:#glSO^a-7Ktt 
«(t«6 0^|:^t, JJBJ&KSfcM © /f ri — X <d&W \Z~D^X%k 

ML?z. mMMmm&KRBHizmin-r&yjis^i—xmm&o. 5.5,1 

1, 2 2mMfcjCATttWtfc<S*, ;tW>& (oleic acid), 
25 U7-;i/M (linoleic acid) CiMVX'J >$HB±#?gtttt 

GP R 4 0 C7 to ^tt^^tSMiliS-f >X 'J 
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mkms s i rna^am i N6£:fctt^ ms^mz^ s-f >x u >&m± 

HW!l5tC^ViTGPR4 0#Stf)s i RNAT?&£m4 0 i 1 0 3t^£ 

5 xgpr4 oomm&mmzfflmis^&zLtmnmm^&z* mm>\s(D^m 

tl-D'tHVJ Envelope VECTOR KIT Geno.mON 
E£ffl^Tm4 0 i 1 0 3 S^A^tfeM I N 6 ItetiJ^I.^ >X U >M 

IfciiJW&ttfc^ViTWI^fcJIS** m4 0 i 10 3iAM I N 6 TteU /— ;Uft 
10 (1 inoleic acid), r-V/U>Wt (r- 1 inolenic 
acid) fc«k«-f >^U>^i6±^ttJ^W8e>&n«:<«:ofe. — ^> 
^ASH^fJs i c r amb 1 e II duplex s i RN 

nTt^iit^^tife. ci©^^e>, gpr4o^ mmmz^-iyy. 

9 M I N 6 6. <EK > X U >Sr$M&If£ffl 

y^^^-vmmvTc^^xmm^mmwu i n 6 2. shimoedt 

A**trPBSftJBV>Wl/ft«, 9 6»>i;^|/~h»iT2 HW^H 
bfco ig*fete4. 5 g/LO^-7^tfD u 1 b e c c o ' s Mod 

20 ified Eagle Medium (DMEM, Ot!hDy>t) Kl 
5% VzsffemJktil (Th e rmoT r a c e %fc) > 5. 5/zM 2 
^/hx^/-^ (-f>k'hn^r>a:) , 2 OmM HEPES pH7. 3, 
lOOU/raL ^-^U>, 100/ig/mL 7. M/^" h 5>>£8§in 
lxfcfe©£/BV>;fc:. IfflJI&^afcSSU&K rebs -Ringer bicarb 

25 onate buffer (KRBH, 1 1 6mM NaC 1, 4. 7mM 
KC1, 1. 2mM KH 2 P0 4 , 1. 2mM MgS0 4 , 2. 5mM C 
aCl 2< 2 5mM NaHCO s , 2 4mM HEPES pH7. 3) X 
2 ®$i&LfcWi, 3 7-C, 5% C0 8 &#T?3 O^M^W^i^-^ 
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3 yhfco ±|B©KRBH1::2 2mM^V3i — Ts&WMlsfc.Wy Z7t — 

»J4 1 (Dik&yamMz&vmnM >x u >#iB±#mtt#i»«>&n;fe:. 

eiffifcSMHtbfc. ^»J4 i ©Moo. 5% ^^;i/-fe;un-x»?^ 
10 ^3 0mg/kg©ffl*tlDg4U g4 3 0^tt^V3-X (2g/k 
g) SilBniMiirufc. *tcr#k:«o. 5%*^;i/-fe;VD-x©^£&#b, m 

7070$, -f >xu yoimmz&v-jjr^Ksry^ ( [ 125 l] ->*v 
15 yy-r>xux gurasiat) s«v^. *-©ttHL sm»£jfctSEbT» mm 

m 4 1 ©fl5-&4»tftWC«, i&Sil#3 0^«©JflL»±#«^3ftfc«l«!lSn 
(@2> Williams p<=0. 0 2 5), «HM* 7 &*©-f > 

>±#^;WJcfc:*g*b£: (H3, Willi am3*g, P<=0. 0 
2 5) . d SIJS#]4 1 ©<ffc^4£l#^ Mcfc^T, -T>XU>^ 

###| 13 4 (2B)-3-(2-p';^D-4-^ h^->7xnjl/) "JJMJX^ 

25 'H NMR (CDC1 3 ) * 1- 33 (3 H, t, J=7. 1 Hz), 3.83 (3 H, s), 4.26 (2 H, q, 
J=7. 1 Hz), 6.41 (1 H, d, J=16.2 Hz), 6.61-6.73 (2 H, m), 7.45 (1 H, t, 
J=8.6 Hz), 7.75 (1 H, d, J=16.2 Hz), 
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###J4 3 tmmzVT, (2E)-3-(2-7;V^D-4-^ b^y7x^)7^U 

;«x?;piiib0^ t LT#fc. jr* 84*. 

l H NMR (CDC1 3 ) a 1.23 (3 H, t, J=7. 2 Hz), 2.58 (2 H, t, J=7. 6 Hz), 
2.90 (2 H, t, 1=7.6 Hz), 3.77 (3 H, s), 4.12 (2 H, q, J=7. 2 Hz), 6.57- 
5 6.63 (2 H, m), 7.07-7.13 (1 H, m). 

###J1 3 6 3-(2-7JVtD-4-hl ? n^>7x-JW^at!t>^X5 1 JV 
##00 3 6 tmmzVT. 3-(2-y;^D-4-^ h^y7i-JWyak^> 

^ 83%. 

10 l H NMR (CDC1 S ) 6 1. 23 (3 H, t, J=7.2Hz), 2.58 (2 H, t, J=8.1Hz), 

2.89 (2 H, t, J=8. 1 Hz), 4.12 (2 H, q, J=7. 2 Hz), 6.51-6.56 (2 H, m), 
7.01-7.06 (1 H, m). 

###J1 3 7 (2B)-3-(2-^DD-4-t h*D^y7iXJl/)7^ 'JJPSI^?;V 
###13 4 tmmzVX. 4-^n^&-3-^ DD7 ai J -)lfr<bi&Mik&M& 
15 &fe«#J<hLT#fc. UX^ 17*. 

'H NMR (CDCl,) 6 3.83 (3 H, s), 5.99 (1 H, br s), 6.33 (1 H, d, J=16.1 
Hz), 6.79 (1 H, dd, J=8.6, 2.4 Hz), 6.94 (1 H, d, J=2.4 Hz), 7.53 (1 H, 
d, J=8. 6 Hz), 8.05 (1 H, d, J=16. 1 Hz). 

###11 3 8 3-(2-^an-4-tHo^y7x-JV) yntft>^fjV 
20 ###J4 3 tmmiZhT. (2E)-3-(2-^nP-4-k b'D^^xXJWJ^'J 

'H NMR (CDClj) 6 2.62 (2 H, t, J=7. 9 Hz), 2.99 (2 H, t, J=7. 9 Hz), 
3.68 (3 H, s), 4.95 (1H, s), 6.67 (1 H, dd, J=8. 3, 2.6 Hz), 6.87 (1 H, 
d, J=2. 6 Hz), 7.10 (1 H, d, J=8.3 Hz). 
25 ###11 3 9 4-7JC-;i/-N-yDtf;Wl,3-^7V-;i/-2-T5> 

2-^an7th7x/> (4.45 g, 28. 8 mmol) t N-^D VT 
(3.40 g, 28.8 mmol) <D3L$ (50 mL) ff^HJ^A (3.07 g, 

37.4 mmol) 1. 5 mmtomMZfoLtc. K^mzj^lm^. Hfctit?^ 
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it&m (5.64 g, 92X) LT#fc. 

'H NMR (CDC1 3 ) 61.00 (3 H, t, J=7.2Hz), 1.60-1.78 (2 H, m), 3.19- 
3.29 (2 H, m), 5.38 (1 H, br s), 6.70 (1 H, s), 7.25 - 7.41 (3 H, m) , 
5 7.77 - 7.81 (2 H, m). 

###y 140 n, 5->>^ji/-4-:7xz:;v-i, 3-^y V— ;v-2-y 5 y 

l E NMR (CDC1 3 ) 6 2.40 (s, 3 H), 2.85 (d, J=3. 3 Hz, 3 H), 5.79 (br s, 1 
10 H), 7.26-7.31 (m, 1 H), 7.36-7.41 (m, 2 H), 7.56-7. 58 (m, 2 H)„ 
14 1 4, 5->>^^;i/-N-^D \±)V-\, 3-?7!/~;V-2-7 5 > 
###|1 3 9<t|^a^bT, 3-^P^^>-2-^->i N-^O tf;P5F^->> P 
7^ i tTlffc. 19X. 

l H NMR (CDC1 3 ) 6 0.97 (3 H, t, J=7.0 Hz), 1.58 - 1.70 (2 H, m), 2.10 
15 (3 H, s), 2.18 (3 H, s), 3.15 (2 H, t, J=7.0 Hz), 4.89 - 5.07 (1 H, m) B 
##031 4 2 5-*^)V-4-7x.—)l>-K-7n\Z)V-\,Z-? L Ty— )V-2-T=i> 

ntf;i/^^ 1/7^ S tift^Sf Mli L/T#fe. iR* 23* 0 
l H NMR (CDC1 3 ) 6 0.97 (3 H. t, J=7.4 Hz), 1.57 - 1.70 (2 H, m), 2.40 
20 (3 H, s), 3.17 (2 H, q, J=7.4 Hz), 5.23 (1 H, br s), 7.25 - 7.31 (1 H, 
m), 7.36-7.41 (2 H, m), 7. 55-7. 59 (2 H, m)» 

1 4 3 4- [ O (4-7 a: - , 3-^T V~ ;b-2— f JW 7 k J 3 ;* 3=" 

N-^?;M-7x^;H,3-?7 > /- Jh2-7s> (1.67 g, 8.8mmol) CD 
25 N,N-e^^;WI/AT5 H (25 mL) ®m\Z 60% V U (350 mg, 

8.8mmol) £Jn*T 30 #W«#L&©-&, M^n^^WsfcJSJHK*^ 
(2.1 g, 9.2mmol) £in*.fc. I^tlSMTl. 5 WHHfflBfcUfcCD'fe, 
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$gu mmit^m (2.6 g, w ^n^m^mtvxm^o 

'H NMR (CDC1 3 ) 6 3.08 (s, 3 H), 3.90 (s. 3 H), 4.85 (s. 2 H), 6.75 (s, 
1 H), 7.27-7.43 (m, 5H), 7.86 (dd, J=8.4, 1.4 Hz, 2 H), 8.02 (d, J=8. 4 
5 Hz, 2 H)o 

mmmi 4 4 [4-[[^^K4-7x-;Wl,3-f 7^/-JH--f JW75 /] 

frtftT. 4- [ a-y , 3-^t v/-;v-2--f jW75;]^ 5F;w 3? 

(2.06 g, 6.1 mmol) ©f h7t FD77> (30 mL) 
10 0.9 M zK^b^-TV 7*3 L )l>T)VS.~*yj±'\*-y->mm (30 mL, 27 mmol) £3lD 
*.7c 0 S^^^M^Bra^bfeCD^, M^-hU^i^+TKfn^l (8.7 g> 
27 mmoD^PAT^MT 1 TO^Sr^^ 3*&£i&lS§U ^ 

^^^U*^;^9A^nvh^^7^- (^4^>/S^x:p;p=1:1) Ti# 

SU, J|jS>fb£tl (1.9 g> JR* 98%) *efif»*tUT#fc. 
15 'H NMR (CDC1 3 ) 6 3.07 (s, 3 H), 4.67 (d, J=5.8 Hz, 2 H), 4.77 (s, 2 H), 
6.72 (s, 1 H), 7. 23-7.42 (m, 7H), 7.83-7.89 (m, 2H)„ 

4 5 4-[[X^ (4-7 x-;hl, 3-f 7 4 /- ;i/-2-< ;V) T S 7 ] * 

##0!J 14 3 tmUlzVT, N-X^Jl/-4-7i-;i/-l,3-^y s /-;i/-2-T5 
20 >^^M^I|i£tfiltfi!Klli: ITifc. » 60« o 

'H NMR (CDCI3) 61.24 (t, J=7. 2 Hz, 3 H), 3.52 (q, J=7. 2 Hz, 2 H), 
3.91 (s, 3H), 4.83 (s, 2 H), 6.72 (s, 1 H), 7.24-7.44 (m, 5 H), 7.82- 
7.86 (m, 2 H), 7.98-8.02 On, 2 H) 0 

mmmi 4 6 [4-[[X^ 1 ;K4-7ai-;l/-l > 3-^TV*-;W2— f;W7sy]^> 
25 iW?!^]^^/^ 

##0!U 4 4£|W|1£K:LT, 4-[[X^;W4-:7xX;i/-l,3-^7V**-;i^-2--r 

« 69£„ 
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'H NMR (CDClg) 6 1.23 (t, J=7. 1 Hz, 3 H), 3.51 (q, J=7. 1 Hz, 2 H), 
4.69 (d, J=4. 8 Hz, 2 H), 4.76 (s, 2 H), 6.71 (s, 1 H), 7.24-7.39 (m, 7 
H), 7. 83-7. 87 (m, 2 H). 

#5*081 47 4-[[(4-7 3-f7^-jW2-f ;v) (^D tf;V) 7 5 y ] 

mmm 143 ti^^bT, \-y x-jv-n-^d tr;v-i, 3-^7y-;H-7 

5>^£^§te^$&^^£UT#fco « 75X. 

'H NMR (CDC1 3 ) 6 0.93 (t, J=7. 7 Hz, 3 H), 1.64-1.74 (m, 2 H), 3.40 (t, 

J=7.7 Hz, 2 H), 3.91 (s, 3 H), 4.85 (s, 2 H) , 6.72 (s, 1 H), 7.23-7.42. 
10 (m, 5 H), 7.82-7.85 (m, 2 H), 7.99-8.01 (m, 2 H). 

#%#ili 4 8 [4-[[(4-^ai^;i/-i,3-^TV > -;i/-2-i*;k)(^Ptr;i/)Tay] 

###11 4 4£PO«fcLT, 4-[[(4-7xnjW, 3-f7y-JM-1 , ;i/) 

15 feo JR*S 67X. 

'H NMR (CDC1 3 ) 60.93 (t, J=7.4Hz, 3 H), 1.62 (t, J=5.8Hz, 1 H), 
1.64-1.74 (m, 2 H), 3.40 (t, J=7.7 Hz, 2 H), 4.69 (d, J=5.8Hz, 2 H), 
4.79 (s, 2 H), 6.70 (s, 1 H), 7.24-7.39 (m, 7 H), 7.84-7.87 (m, 2 H)„ 
###!)1 4 9 4-[[^^l/(5-i5 1 JM-7x-JV-l,3-5 1 7y-;i/-2- 01/)7 

20 5/j*^w^j»»;W!/ 

#%M 14 3 i^CLT, N, 5-^^?;H-7x^-l, 3-5^7^-^-2- 
T5>^6»^fb^^^*<i:bT#^:o tt* 96X„ 
'H NMR (CDCIJ 62.42 (s, 3 H), 3.03 (s, 3 H), 3.91 (s, 3 H), 4.75 (s, 
2 H), 7.26-7.31 (m, 1 H), 7.36-7.41 (m, 4 H), 7.62-7. 65 (m, 2 H), 8.01 
25 (d, J=8.3 Hz, 2 H) 6 

5 0 [4- [ (5-^ ?^-4- 7 xn;w , 3-^7 ^-;w2-< ;w 7 
$/]^f;W7x-;W/^y-^ 

#^J14 4«CbT, 4- [[;* 3^K5-* 5^-4- !7jd- ^-1,3-3^71/ 



WO 2004/041266 



PCT/JP2003/014139 



289 

flJfc. W 92* 0 

•H NMR (CDC1 3 ) 6 2.42 (s, 3 H), 3.02 (s, 3 H), 4.68 (s, 4 H), 7.26- 
7.41 On, 7 H)> 7.64 (d, J=7. 5 Hz, 2 H)o 
5 ##00 15 1 4-[[(5-^^V-4-7x-;V-l, 3-^7 l/— ;V-2— f JV) (^D fcf 

;i/> 7 ^ y ] * 3em#m* ^ 

##0U 4 3 t^ClT, B-^fJH-yxnjH-^nifJhl, 3-^7 V 

l H NMR (CDC1 3 ) 00.92 (t, J=7.4Hz, 3 H), 1.66-1.72 (m, 2 H), 2.41 (s, 
10 3H), 3.32-3.37 (m, 2 H), 3.91 (s, 3 H), 4.77 (s, 2H), 7.26-7.41 (m, 
5 H), 7.61-7.63 (m, 2 H), 7.98-8.01 (m, 2 H) 0 

0mm 15 2 [4-CC(5-^^;P-4-7x-;i/-i, 3-^7V— ;P-2-f ;W C/n tf 

14 4 tmm\~ bt, 4-[[(5-7^;W4-7^n;i/-l, 3-^7 v /-;u-2- 
15 -f ;w (7n h;u)7S /] ^5 i ;W*/aSiSfe^5 1 ;^6^efl5^'ft*«fe?ft«* 

tlTlfc. IRS* 78*„ 

'H NMR (CDC1 3 ) 60.91 (t, J=7.4Hz, 3 H), 1.57-1.72 (m, 2 H), 2.41 (s, 
3 H), 3. 32-3.37 (m, 2 H), 4.68 (d, J=5. 8 Hz, 2 H), 4.70 (s, 2 H), 
7.24-7.41 (m, 7 H), 7.63-7.65 (m, 2 H). 
20 ###115 3 3-[[^f;K4-7z-;V-l, 3-?77-;h- f;W75/]^? 

w.m 72%. 

25 'H NMR (CDClj) 5 3.08 (s, 3 H), 3.91 (s, 3 H), 4.83 (s, 2 H), 6.74 (s, 
1 H), 7.25-7.44 (m, 4 H), 7.58 (d, J=7.7 Hz, 1 H), 7.85-7.88 (m, 2 H), 
7.96-7.98 Ob, 1 H), 8.03 (s, 1 H)„ 

0mmi 5 4 [3-[[^fiK4-7x-;l/-l, Z-^TV— flr-Z-'C M 75 7]^^ 
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5 l H NMR (CDClj) 6 3.09 (s, 3 H), 4.69 (d, J=5. 8 Hz, 2 H) , 4.78 (s, 2 H), 
6.73 (s, 1 H), 7.24-7.40 (m, 7 H), 7.85-7.88 (m, 2 H). 
&%M1 5 5 4-[[(4-7xZJH,3-f7y-;H-fJW?t]^f;WSIf 

###1 14 3 tPltlfcbT, 4-7x-Jhl, 3-?77-;h2-f 4- 
10 (^D^^^^Ifgt^^M^aift^^Sfi^tLTffe. JR2S8 
79*. 

J H NMR (CDC1 3 ) (5 3.90 (s, 3 H), 4.54 (s, 2H), 7.31-7.45 On, 4H), 
7.49 (d, J=8.3Hz, 2 H), 7. 86-7.90 (m, 2 H), 7.96-8.00 (m, 2 H)„ 
mmmi 5 6 [4-[[(4-7xZjH,3-f7y-jH- f;W?t]^WW7i 

15 —M*9J—)\s 

14 4 tWCbT, 4-[[(4-^^nJV-l,3-5 1 TV-;i/-2-1';U)^- 
t] ^^W^Jlf ^^S^I!lS UT#fc, W 85%. 

'H NMR (CDClj) <51.67 (t, J=5.4Hz, 1 H), 4.51 (s, 2 H), 4.67 (d, 
J=5. 3 Hz, 2 H), 7.26-7.44 (m, 8 H), 7.89 (d, J=8. 1 Hz, 2 H)„ 
20 #*0»J15 7 N-(4, Hnt7 h tl, 2-d] [1, 3]f 77-^-2-f JW 7°a 

A>75 H 

&#T, 4,5-^t KDt7 h[l,2-d][l,3]^rv/-^-2-T.5> (1.50 g, 
7.4 fflcioO <7>fcf>;^> (20 ml) mmzmt^u tf ;Kl. 03 g, ll mmol)£ 

77^- (^\^>/^X^;W=3:l) T?*»»U mmfc-tm (1.75 g> JR^ 
91*) ^tlWc. 

'H NMR (CDC1 3 ) 5 1.14 (t, J=7. 5 Hz, 3 H), 2.33 (q, J=7. 5 Hz, 2 H), 
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2.96-3.09 Ob, 4 H), 7.18-7.28 On, 3 H), 7.71 (d, J=7. 5 Hz, 1 H)» 
#%0!J15 8 N^Pk!;M,5-^t KDt7 h[l,2-d][l,3]^T\/~;W2-T 
5 > 

^T, N-(4,5-^k h , nt7h[l,2-d] [1, 3]5^T ^-;W2--f )V) 7uny 
5 (1.70 gs 6.6 mmol) Orh7th 4 D77> (30 mL) ^mz. tK^HU 

^^ATJ^^ (749 mg, 20 mmol) *jP>LT^fflT? 3 ftSrlBilB^bfc. Sit 
K^-hU^A+zKSBltt (9.6 g, 30 mmol) &JD*TMTM i#KH8#L&. 

(^ij->/^mx^;i/=4:o Tfitgau mmit^m a. 32 g, jr* 82*) & 

10 tfi»*tbT#&. 

'H NMR (CDCI3) <50.99 (t, J=7.5Hz, 3 H), 1.62-1.76 (m, 2 H), 2.83- 
2.88 (m, 2 H), 2.99-3.04 (m, 2 H), 3.20-3.26 (m, 2 H), 5.26 (s, 1 H) , 
7.10-7.26 (m, 3H), 7.70 (d, J=7. 9 Hz, 1 H). 
0mm 5 9 4-[[4,5-i?t: Fnt7 b [1,2-d] [1,33^7 \A- 

15 Hji/)Ts/]^^;n^m#m^^;u 

##0U1 4 3 tl^filKUT, N-7*Ot!;V-4,5-i?k FPt7 b [1,2-d] [1,3] 
77V—)]r-2-7$>frZttfc&m&1AWIht.VX&1t. W 78%. 
'H NMR (CDC1 3 ) 50.93 (t, J=7. 5 Hz, 3 H), 1.63-1. 73 On, 2 H), 2.82-2.88 
Ob, 2 H), 3.02 (t, J=7.8 Hz, 2 H), 3.38 (t, J=7.8 Hz, 2 H), 3.90 (s, 3 
20 H), 4.81 (s, 2 H), 7. 09-7.26 On, 4 H), 7.41 (d, J=8. 1 Hz, 2 H), 7.99 
(d, J=8.1 Hz, 2 H). 

6 0 [4-[[4, ±y h [1,2-d] [1,3] ^7V—)V-l-^)V{Zf 

a \±)V) 9-M 7 x ~M * & J -)V 

mmm i 4 4tnm\z it, 4- [[4, 5-^ t na^hti, 2-d] a, 3] 3^7 \/- 
25 ;i/-2--r ;u (t°d t? ;w 7^/3* SAti^w e Sffi^-B-^^^tft 

WilTffc. JR* 63«o 

'H NMR (CDC1 3 ) 50.93 (t, J=7.4Hz, 3H), 1.63-1. 73 Oo, 2 H), 2.82-2.87 
(m, 2 H), 2.99-3. 04 Cm, 2 H), 3.35-3.40 (m, 2 H), 4.68 (d, J=5. 1 Hz, 2 
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H), 4.75 (s, 2 H), 7.09-7.40 (m, 7 H), 7.78 (d, 1=7.5 Hz, 1 H)„ 

###j 16 1 4-[[(4,5-v?^^;i/-i,3-^rV-;u-2--r;w c/afcr;p):r$ 

###J 14 3 iRflftKlUT* 4,5-y^^;WN-ya t!;i/-l, 3-^T \/-Jl/-2- 
5 7 5>A^3aifl5^ft?&a6«itt«tbT#fc. W 68* 0 

'H NMR (CDC1 3 ) 60.88 (t, J=7.4Hz, 3 H), 1.56-1.66 (m, 2 H), 2.12 (d, 
J=0. 8 Hz, 3 H), 2.18 (d, J=0.8 Hz, 3 H), 3.25-3.30 (m, 2 H), 3.90 (s, 
3 H), 4.71 (s, 2 H), 7.33 (d, J=8. 5 Hz, 2 H), 7.96-8.00 (m, 2H)o 
###J 16 2 [4- [[(4, 5->?*^;i/-l, 3-^T % /-;l/-2—r;i/) (^D lf;l/)75 

io 

###1 14 4 tmmzhX, 4- [[(4, 5-^3MlM, ;W-2— T 
LTflfe. 63X. 

'H NMR (CDC1 8 ) 50.87 (t, J=7.4Hz, 3 H), 1.56-1.66 (m, 2 H), 2.13 (s, 
15 3 H), 2.18 (s, 3 H), 3.25-3.30 On. 2 H), 4.64 (s, 2 H), 4.67 (s, 2 H), 
7.24-7. 33 (m, 4 H), 

###11 6 3 (2',6'->?^^;HfyxZi;W-4— ()V)*9S~-)V 

U-Zfn=E7^~)l>)*& ;K5.00 g, 32 mmol), (2,6-^^^71- 
;i/)jtfa>M (5.77 g, 39 mmol), &HhhbU#A (10.2 g, 96 mmol) £h;i/ 
20 X>-^^/-;i,-7j< (5:1:1, 210 mL) K»#U 7JW>ftIL&I> 5r 1> 
7^h'J7i-MX7^>A7^A (1.85 g, 1.6 mmol) £2JD;t£: 0 ^ 

25 (4.44 g, IR* 65*) $SM*i:bT#Jfc. 

'H NMR (CDC1 3 ) 61.69 (1 H, t, J=6.0 Hz), 2.03 (6 H, s), 4.76 (2 H, d, 

J=6.0 Hz), 7.09 - 7.19 (5 H, m), 7.43 (2 H, d, 1=8.1 Hz). 

###|1 6 4 3-(4-((3-7x/^^>>?;Wt+'»7x-;WypA>-h 
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##0»J3 1 tmmiZVT, Z-y 3L;3r^^>i?)\>T)V^-)Vh 3-(4-t Fa 

JR* 95%o MS 330.1 (MHOo 
5 ##tfjl6 5 (lZ)-N-bHP^r->-3-(4-((3-y3iy^^^>> ? ;U)^-^>')7 

t FP^F->T^>^M(1.05g, 15. lmmol). HJX^PT S > (3. 0ml, 
21. 5mmol) ©^^^X;^^^ H OOmDMM^^Ml? 30 ftmm.W&, 3- 
(4-((3-7iy =^>^>>M]/) ? 31 -;|/) ^n;t>- h u ;Ko. 5g, 
10 1.52mmol)^j!]n^fe„ 70t?7M8 IHHITO^ ^jS^^ffi^X 

MS 363.1 (MH + ) o 

15 ###1J16 6 i-(tert-:/h^>#;i/fc;w-3-t Fn^v-^^;i/-lH-^>H 

l-(tert-^h4 1 ^^;i/^x;U)-lH--r >H--;i/-3-7J^#>^^^;i/XX^ 
;K2.5g, S.OSmnioDoasTK^h^b HO7^X40ml)M^5!k^T> 1.5M-5? 
yy^;U7K^b7;V5-'7AhJl/X>^(14ml, 21mmol)^lja^> 2 R^Felffi 

20 ^bfco sjSMfc^x>M7]cM^in^.> rax^i/Tiam, ^t^hy? 

(2.3g, 100*) S^»itT#fe„ 

'H-NMR(CDC1 3 ) $ 1.67(9H,s), 4. 84 (2H, d, J=6. 0Hz), 7. 14-7. 38 (3H, in) , 
7. 58(lH,s), 7. 64(lH,d, J=7. 5Hz), 8. 13(lH,br d, J=8.1Hz). 
25 6 7 2-k h'U^v'^JH-^ F=^>* h*->-l-^>y^:t:7x> 

;i/^>^^^;px7;x;u^0S®^#i(9i!K)$^ii^«^iibT#fe o 

'H-NMR(CDCI 3 ) 6 2. 72(1H, t, J=6. 6Hz), 3.68(3R,s), 4. 80(2H, d, J=6. 6Hz), 
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5. ll(2H,s), 7. 30-7. 43 (2H, m) , 7. 66-7. 82(2H,m) . 

1 6 8 2-t h*p+i//f;H-(2-^5 1 ;K>^t*^)-l-^>'^ 

'H-NMR(CDC1 3 ) <5 2.42(3H,s), 4. 50 (2H, d, J=5. 2Hz) , 5.17(2H,s), 7.10- 
7.82(8H,m). 

###11 6 9 (2' ,6' ->?*3Mi/-6-pt h^->tf r7xn;i/-3-<;i/) 

io i 9 9 SLXsmmm 200 t^ttLT, mmik&yo&m&m 

ttftttTtffc, JR* 76 %« 

'H-NMR(CDC1 3 ) (5 2.01(6H,s), 3.74(3H,s), 4. 65 (2H, d, J=5. 2Hz), 
6.97(lH,d, J=8.4Hz), 7. 03 (1H, d, J=2. 2Hz), 7. 06-7. 24(3H,m), 
7.35(lH,dd, 1=2.6 & 8.4Hz). 
15 #%#|17 0 (2' ,6' h^r->H^3in;l/-3— ( )V) * * / - )V 

mrr&###ii 9 9R<^#%#|2 o o tiwmiicbT, mmik&w*i&&M 

^#JibTf#fe. 82%. 

'H-NMR(CDC1 3 ) 6 2.03(6H,s), 2. 37 (1H, t, J=6. 6Hz) , 3.92(3H, s), 
4.71(2H,d, J=6.6Hz), 6. 94 (1H, d, J=8. 8Hz), 7. 02-7. 22(5H,m) . 
20 ##0017 1 (2E)-3-(4-^>^;i/^->-2,6-> ? ^ ^y7iz;W^D^> 

4-h h + ^>X7^f k H (1.0 g> 5.49dhdo1), ^> 

SWTViO— JKD.65 g, 6.01MJO1) *ck^hiJ^M^7^> (1.5g, 
7.41mmol) CD^h^hFD7^> (120ml) ^6fcl,r-(7^M^;W 
25 S?fcf^U>>> (1.8 g, 7. 13mmol) ^St^iDx.. ^TM8 P#fM#Lfc 0 
^^{c>?x^;i/x— ^;Kl20ml) Sim*. *ffflb^»»ibT, mm 

>=2 : 3~1 : 1) fc#U 4-/<>e;;^y-2,6-^/ ^^yx'TJl, 
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T t h* (1 . 2g) i: bT#fc. — 7j\ ^x^lofcx^yi^x^x 

X^Wl.lg. 4.91mml)*5J;^60%7K^b^-hU'>A(0. 17g, 4. 25mmol) <9t- 
h7bHD77> (40ml) ,M£McfiTFl0#F*m#bfc o 4-^ > 

v^M-^v-2, 6-^* h^rv-^>XTJl/xt H (1. 2g) SriBTU 

(i.2g)*m&ffimtLxnrz. w 64%. ms 343.1 cmh + )o 

###ll 7 2 (2E)-3-(4-b FD^y-2J-y^ h^y7i-JW^n/t>iX 
10 fJl/XXrJl' 

3- (4-^ ^-2, 6-^ x;K> :/n a. >ix^l/X7r;v 

(1.2g, 3. SOmmoD^it^lO^A^^^A-^CO^Ogi^X^/— ;K30ml) <h 
7 i ^^h Hny^>(30ml)(Dil^«^7K^#ffl^,T> glT 18^m^t 
fc. MJ«&»JUT> Mt£MEEiSStU ^)Ste^K800mg)£&fe^li<hL 
15 X#fco -W 90% o MS 255.1 (MH'h 

1 7 3 3-(2,6-^^;i/^-D-4-^ b^r^ccX^) yp/^iXfJVX 

>?x^;i/^^ jfr y i^mx^;i/xx 7^ (2. 34g, 1 0. 4mmi) & <t xs 60 % ?kmk 

7^bU^^(0.38g, 9. 50mmol)<Z)-xb7t: l i D77> (40ml) «^^T 10 
(1.5a 8.71mmol)*in^., ^fc£T#2&Lft^£ 4 BfF*m#bfco 

n7h^77^- (B^^X^;i/ : ^\^>= 1 : 10-1 : 5) K:#U 
$J<tLT#fc. i« 52% 0 MS 245.0 (MH + )„ 

m^Ml 7 4 3-(2,6-^>';i/^-D-4-h H u^-z^y x. -)V) 7n/l>ix^ 
x^t-^ 
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3-(2,6— ;>:7;m-p-4-* h^->7o:-Jl/)yD7^>MX^VXX^;Kl. 17g, 
4.79mmol), MfcT)]/$ X£ A (1. 9g, 14.2mmolK l-:t^ ^ >3^-;Kl. 7ml, 
9. 80mmol) <DV>7 UU*& >mWl (20ml) £2kJfcT^ 4 ^»Lfc, 
RJftMi^kTMc&if, lRfPalflt^LTc. ^©^M&v^D 
5 fflU m^^bU^ATKMT?^^ ^Sr^*^AT?jj£g|> 

• fco #e>ti^ac^->U*^r;v^a^h^'^7^- (l^mx^;i/ : ^\^>= 

1 : 10-1 : 5) t'fJU ^{b^(l.0g)^^?fi^t)tbT#rc o JR 
^ 91 % 0 MS 230.9 (MH + ). 

###117 5 Vfrtti'-l' ,6' -i?* 7 JUS— f ;10 

io ^y-;i/ 

^#li:LT#fco i» 37% 0 

l H-NMR(CDCl 3 ) <5 1. 56 (1H, t, J=5. 6Hz), 2.04(6H,s), 4. 65 (2H, d, J=5. 6Hz) , 
5.03(2H,s), 6. 96-7. 44(llH,m). 
15 ##^!jl7 6 tt,6-^^^7x=;W [4-(l,8-3^+y7>HJV)7i= 

-Vif^i/V A (1.20g) &Th7tHD77> (50mL) «^^U<^#?gi? 

a»7f5f (lOmg) £2jn;L, 2-(4-7a^7x^;i/)-i ) 3-> 5 t^y7> 
(io. 0g) I^MTlfc. WT**7«, K«A^4li«Wc l l»m^«tt 
20 iffc^ 2,6-2?^^K>X7JVrh F (5. 0g)©x b^fc h*D77> 

(20mL) M&Ot;TiTl,fc. i»T*7«, R«jB^»SSai:Rl/TS6 

ic i mmfr^mmto fcfoM&M&&ftmt7> : i:~VA>*.mmz&€> mm 
25 ±T^-^s^x>h) ^mM-?z>ctiz£v, ^mit^m o. iog, ^ 

73%) $ffe»Wtl/T#fc, 

'H NMR (300 MHz, Chloroform-D) «5 : 2.14 - 2.23 (1 H, m), 2.26 (6 H, s), 
3.97 - 4.19 (4 H, m) , 5.79 (1 H, s), 6.35 (1 H, d, J=4. 1 Hz), 7.03 (2 
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H, d, J=7.5 Hz), 7.05 - 7.2(1 H, m), 7.29 (2 H, d, J=7.7 Hz), 7.35 - 
7. 45 (2 H, m) . 

###J1 7 7 (2, 6-^^fJV7x^V) [3-(l, 7>Z--f ;W 7x" 

5 17 6 tmn\z Lrmmik-smzmzo w : 74% (n&mvtm . 

'H NMR (300 MHz, Chloroform-D) 5: 2.17 (1 H, d, J=4. 3 Hz), 2.27 (6 H, 
s), 3.87 - 4.23 (4 H, m) , 5.77 (1 H, s), 6.25 - 6.4 (1 H, m), 7.0 - 
7.55 (7 H, m). 

mmmi 7 8 U-{i,^J^)V^y-J)V)yx.^)Vl^^/-)V 
10 (2, 6->>* x-Jl/) [4- (1, V 5 >-2~f )V) 7i-iW * ? J - 

;P (7. lOg) , ^DPh'J^^>'7> (10. 8 g) , a^bthh'J^A (15.0 
g) , T-fe h^h'J^ (50mL) (Dm^^: 50^7? 1 P#i^-£?H£7Co KlfcM 

^AtR*«, ^A^tK^^^U &7«m^*i^ATii&$M£, 

Og«)£Tl : 9/0^7 : 3^T?^^^X>h) ^MUT^^tlC 

l H NMR (300 MHz, Chloroform-D) d: 2.23 (6 H, s), 4.13 (2 H, s), 7.05 
- 7.2 (5 H, m), 7.76 (2 H, d, J=8. 3 Hz), 9.95 (1 H, s). 
20 Z.O)ik^m (3.70g) §rh7tl^D77> (50mL) i£jg$?U O'CfC^ 

7m<tv^ATJVs.^A d.og) ^^if&^jn^*:. o'ct 
ip#r^€-^iffe^ mm^-bv^j^iopmm (5.og) srjp^ 

fcrnmrnzmmLT, mm^^j (3.43g, W6i%) ^nfe^tbT 

25 #fc„ 

'H NMR (300 MHz, Chloroform-D) <5 : 1.54 (1 H, t, J=6 Hz), 2.23 (6 H, 
s), 4.05 (2 H, s), 4.64 (2 H, d, J=6 Hz), 7.00 (2 H, d, J=7. 9 Hz), 
7.05 - 7.15 (3 H, m), 7.24 (2 H, d, J=8. 1 Hz) 
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m%Ml 7 9 [3-(2, 6-i?^fJK>^l/) 7i-JW / -Jl/ 

###11 7 8 tmmzVT, (2,6->?^^;i/7ain;W [8-(l^mV? 
>-H;07i-;W^^;-Me., *«fb^»£^j£L&. iR*: 52% (ft 

5 'H NMR (300 MHz, Chloroform-D) 5: 2.24 (6 H, s), 4.06 (2 H, s), 4.62 
(2 H, s), 6.8-7.4 (7 H, m). 

mmmi 8 o z-u-^-w uu*^)v)^>i?M**i/}y ^)i)7°u/\> 

4- (# d d * ^ jv) ^ > 7 J V n - ;K4. 6 8 g ) , 3- (4- 1 F d ^ ~> ^ i - ; W 
io ^an>m*9MK5.40g), h u y^x;!/**^ >(9. 20g) £ h;px>-^ h 
Fa7^X60-30mL)^?l^iK{C^b, 0^3 K^bTTV^Jl^ 

15 tf> (^ifcT 1 : 19^£ 1 : 1 £T:7*^x>>) ^MITTS 0. 

^s^* (5. i9g, m.m u%) &m&m& t ur#&. 

'H NMR (300 MHz, Chloroform-D) 6: 2.59 (2 H, t, J=7.7 Hz), 2.89 (2 H, 
t, J=7. 7 Hz), 3.66 (3 H, s), 4.59 (2 H, s), 5.04 (2 H, s), 6.89 (2 H, 
d, J=8. 7 Hz), 7.11 (2 H, d, J=8.7 Hz), 7.35 - 7.45 (4 H, m). 
.20 ##0018 1 f V^5 L ;H-7i-;hl,3-5 ; 7'/-;H-75 > 

2-^n ; E-i-^xx;px^/> (4.0g) , N-^y^;^tSi (2.60g) , 

N,N-^^^^M75 H (15mL) (DM&Vu&mM'V 1 WWB^^JB-tffc. 
®X^;Wi L/ T* £S® « * "> U # y 7A^DYh^77^ --c^M 

-ea^-r^^itccfco, mmtt&m (3.30g, 71%) sffiM«ttT#&. 

'H NMR (300 MHz, Chloroform-D) <5 : 1.01 (6 H, d, J=6.6Hz), 1.89- 
2.04 (1 H, m), 3.05 - 3.15 (2 H, m), 5.26 (1 H, broad s), 6.69 (1 H, 
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s), 7.25 - 7.3 (1 H, m), 7.3-7.4 (2 H, m), 7.75 - 7. 85 (2 H, m). 

mmm 181 tmmzvT&rFom^m 1 8 2 - 1 8 4©fl^<»£<&j£Lfc. 

18 2 HV^O t!;U-4-7x-;i/-l, 3-?7y-Jl/-2-75> 

Jtfe^JRft. 'H NMR (300 MHz, Chloroform-D) 6 : 1.31 (6 H, d, 
5 J=6.3 Hz), 3. 65 - 3.80 (1 H, m), 4.95-5.05 (1 H, m), 6.69 (1 H, s), 
7.2-7.4 (3 H, m), 7.7-7.8 (2 H, m) 

#%il8 3 N-^\^ri/;l/-4->'a:-;i/-l,3-^Tl/-;W-2-T5> 
JR^94%„ n&WVi%>}o 'H NMR (300 MHz, Chloroform-D) 6 : 0.8-1.0 (3 H, 
m), 1.1-1.5 (6 H, m), 1.5-1.8 (2 H, m), 3.2-3.4 (2 H, m), 5.20 
10 (1 H, broad s), 6.70 (1 H, s), 7.15 -7.5 (3 H, m), 7.7-7.8 (2 H, m) 
18 4 N-(3-^^;i/^;W-4-7o:^;i/-l, Z-^7V— )V-2-7$ > 
iR*9 1% 0 *fr6iftJR<i&. 'H NMR (300 MHz, Chloroform-D) 5: 0.96 (6 H, 
d, J=6. 6 Hz), 1.40 - 1. 65 (2 H, m), 1.65 - 1.8 (1 H, m), 3.2-3.4 (2 
H, m), 5.13 (1 H, broad s), 6.70 (1 H, s), 7. 2 - 8.05 (5 H, m) 

15 ###118 5 N-yatf;v-4-[4-(b>j^;v^-D^^;w^xzijV]-i,3-^TV 

2-^P ; t-l-C4-(hU^;U^-P^5 1 ;i/)7ai^:;P]X^y > (5.34g) , N-^n 
\£)Vtt&m (2.60g) , X^y-;)/ (50mL) O^^MM^Lfr^ib 1 

20 brcn^^^mu, -r v y d t?;kr-^;n?$fetN&, ^ibt, mm\^m 

(5. llg, 4X^70%) ^^^iLT#7to 
'H NMR (300 MHz, DMS0-D6) <5 : 0.96 (3 H, t, J=7. 4 Hz), 1.45 - 1.8 (2 H, 
ffl), 3.31 (2 H, i, J=7. 0 Hz), 7.30 (1 H, s), 7.75 (2 H, d, J=8. 5 Hz), 
8.00 (2 H, d, J=8. 5 Hz) 
25 1 8 5 £ IT, ^TC0##^l 18 6 S: W#0iJ 18 7 (Dfc&m 

###J1 8 6 4-(4-^DDyxx;i/)-N-7°Dtf;Wl,3-5 1 Ty-;W2-T^> 
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lUmil% B 'H NMR (300 MHz, DMS0-D6) <5 : 0.95 (3 H, t, J=7.4 

Hz), 1.4 - 1.8 (2 H, m), 3.30 (2 H, t, J=7. 1 Hz), 7.15 (1 H, s), 7.48 
(2 H, d, J=8. 5 Hz), 7. 66 - 7. 96 (2 H, m). 

###J 1 8 7 4~(3-* h^i/7xZJW-N-^Dlf;H,3-fTy-JV-2-T5 

JW71X. ffiM&ffigko 'H NMR (300 MHz, DMS0-D6) 6: 0.95 (3 H, t, J=7.4 
Hz), 1.45 - 1.7 (2 H, m), 3.32 (2 H, t, J=7. 1 Hz), 3.81 (3 H, s), 6.85 
-7.0 (1 H, m), 7.1-7.2 (1 H, m), 7.25 -7.4 (3 H, m) . 

mmm 1 8 8 n-^°p tr;i/-5-^^-;w-i, z-^rv-)v-2-rs. > 

7i^mb7Jl/ThF (1.20g) <Dz?t7UU*?> (10mL) «fcjyj| 
(l.60g) $0t:TiTls Ml:lbtl»fiWc. 5iJfcn&Vd&m 

^m\z^x2\d)v^m.m d.i8g) , x^/— ?v (30mD &%qpl, mf& 
BSi^TiHjufc. n&x^;wg£ig*8U jse«p*j/u* 

1 : 9^&2 : 1 5S?X>h) TJgg§T-& C D , gtM^tl 

(120mg, JR*5X) StM^itWc. 
'H NMR (300 MHz, Chlorof orm-D) 6: 1.02 (3 H, t, J=7.4Hz), 1.6-1.85 
(2 H, m), 3.28 (2 H, t, J=6. 7 Hz), 5.30 (1 H, broad s), 7.20 (1 H, t, 
J=7.3 Hz), 7.25 - 7.4 (3 H, m), 7. 4 - 7.45 (2 H, m) 
mmWl 8 9 3-(3-^^7x/^>')^>X7^ft H 

3-7*D^>X7^r t H (7.01 g, 37.9 mmol), m-& UV—JV (4.51 g^ 
41.7 nunol), M<(kM(M (4.53 g, 56.9 mmolK »U7A (7.86 g, 56.9 
imo IK tfU> > > (50 mL) *±CX^/»J> (25 mL) <DW&w&&mmmfs t T. 
170 *C -C 24 R$M&#Lfc. KJSJB'&*to£#3W& fcTU 5>>S«£ETTe* 
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T*mmv, mmit^m (5. so g, 12%) s:»ea^tbT#rc 0 

MS: m/z 213 (MH + ). 

###u 90 [3-(s-^f ;V7 iy * 7 x^jw ^ ^ 

5 3 _(3_^^7 X /=|p>»^>X7;Pft: H (5.80 g, 27.3 mmol) * 1,2-3? 
*h^->X*> (30 mL) ^Dffb7tHP77> (30 mL) 0flttfc«#U 
^T^TK^b^^^hU^A (0.567 g, 15.0 mmol) &iO*-fc&* 

10 U*^W7A?07b^7^ (20%~60S »tfeX^;W/^^^» 
ISU mMit&VQ (4.83 g, JR# 83%) 

'HNMR (CDC 1 3 ) 61.66 (t, J=6. 0 Hz, 1H), 2.33 (s, 3H), 4.67 (d, J=6.0 
Hz, 2H), 6. 79-6. 83 (m, 2H), 6.90-6.94 (m, 2H), 7.01 (s, 1H), 7.09 (d, 
1=7.5 Hz, 1H), 7.19-7.34 (m, 2H) 0 
15 ##0019 1 3-(4-/fJl'7xy^i/)^>X7;i/ftH 

zmmfc&®*n&Wik®h'uxmfco 83*. 

MS: m/z 213 (MH + )» 

##■#>! 1 9 2 [3- (4-/ ^;V7 x / 7 x-JW ; 
20 ##0U 9 0^»tT, 3-(4-^f;l/7x/^)^>X7;VrkH*6 
^^b^^^W#JiL,T#7t. 1R* 86*o 

'HNMR (CDC1 3 ) 5 1.62 (t, J=6. 1 Hz, 1H), 2.34 (s, 3H), 4.66 (d, J=6. 1 
Hz, 2H), 6.88-6.94 (m, 3H), 6.98 (s, 1H), 7.06 (d, 1=7.7 Hz, 1H), 7.14 
(d, J=8.7Hz, 2H), 7.30 (t, J=7.7Hz, 1H), 
25 ##f!)19 3 (3-^a^^oiXJl/) (yx.-)l)*?y > 

jjcj^f, )V^7U\) F (9.50 g, 43.3 mmol) (D^y-gy 

(30 mL) Micm<bT^5r:^7A(III) (6.93 g, 52.0 mmol) £'>«-f Ojp*., 
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5% |ffllX9 t ;P/'S+-9-» T?*t«U -^H^* (10.7 g, » 95%) 

5 MS: m/z 261 (MH 4 )o 

#^#119 4 1-^0^-3-0-71-;^'^ ;io^>-fc?> 

/^b'J7x^7«A3- (13.3 g, 33.3 mmol) 
CD-rb^t: KP77> (80 mL) U #A t-^h^^^ (3.37 g, 

30.0 mmol) §'>lfoJ)D^, ^*#ffl^T> R»T? 4 R#Mfll#L&. RJftifc 
10 t: (3-70^7 x-JW (7 x^JV) ^ ^ 7 > (5.22 g, 20.0 mmol) (D^h^fc 
HD77> (20 mL) W^ITl, ^SfcMTFJ'T 2 PMMUfcbfc. MJfr 

^{ctKssp^., wx^j^itnu, «a?p<t«t4cTr«c^, «fflftv^*5^AT 

- (^1t>~l0% S^mx^jl//^\^» TSttigU atHfls-&« (5.18 g. 
15 t&m 92%) SiM^tbT#fc. 
MS: m/z 259 (MH*)„ 

##Fii 9 5 3-(i-7xn;i/hfx;W^>XT;v^b H 

l-^D^E-S-Cl-^ai— ;Hfn;p)^>i? > (l.OO g, 3.86 mmol) ©xb^fc 
HD77> (5 mL) mWLZ&M&m^T. -78 tTi^b, 1.6 M n-73=- 
20 ;i/U^^7A/^\^it>M (3 mL, 4.8 mmol) SriffiTbfco 1 ff&fflgk N.N-i? 
^?MJ1^A75 F (0.372 mL, 4.80 mmol) £Jjq;5L, S5tc™"C 2 !$|H]& 

^^U^^^A^a^ b^7-r — (^v^y>~20% SUlf;!//^ 
25 ^r-y-» Mft^tt (0.626 g, IR^ 78%) &itfittMfc4*j£ UT» 

fee 

MS: m/z 209 (MH + ). 

9 6 [3-(l-7x^b'-J|/) 7i=JW^^/-;l/ 
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mik&w&m&ftiWiwtLTmco urn 84%. 

'H NMR (CDC1 3 ) a 1. 68 (t, J=5.3Hz, 1H), 4.69 (d, J=5.3Hz, 2H), 5.47 
(s, 2H), 7.24-7.34 (m, 9H). 
5 ##0U9 7 3-(2-^f;i/-l-^75 1 JW^>X7;i/Tk H 

l-'JU^-l-^frj-y ?V> (3.32 g, 15.0 mmolK (3-*;kjk7i- 
)l)#U>m (2.13 g, 15.0 mmol) £ 1 M b >J >7A;>f«& (30 mL), 

X^/-;i/ (15 mL) 35<£tf h)PX> (30 mL) (Dmmizmffils, T)Vzi>mWk 
Lfc^, xh^^HJ^xXJl/**?^ >)A°^#A(0) (0.867 g, 
10 0.750 mmol) ^UtlAfco Bafo^TJl'^ff ffl^TR 80 *C T 24 mmWtWV 

BEliUfe. ^^'J^W7A^n7h^77^- (^\^U->~20% # 

TffilU (2.39 g, JR^ 65%) ^r^fitffi 

15 ^ttltbT#fco 
MS: m/z 247 (MH*)o 

##^ili9 8 [3- (2-^ ?;H-t 7?;w 7 x-;H ^ ^ ; - ;i/ 
###l 190 iiD^fcUT, 3-(2-^^;i/-i-±^^;i')^>xy;v5 i b 

5>^^b^^45^CT#tft^tbT#fco JR* 81%. 
20 'H NMR (CDCI3) 51.74 (t, J=5.3Hz, 1H), 2.24 (s, 3H), 4.78 (d, J=5.3 

Hz, 2H), 7. 20-7.53 (m, 8H), 7.77-7.85 (m, 2H) C 

###11 9 9 2* , 6* -v^^^^Hf 7xX;i/-3-^j;Wt;pT J t H 

3-^'P ; E^>Xr;p7 i t H (18. 5 g, 100 mmol), 2,6-7^5 : JV7x-M 

P>& (21.0 g, 140 mmol) £ 1 M jR8ft± h U £ (200 mL), 
25 — ;V (100 mL) cfe<fctf Hl/X> (200 mL) 7;W=f>1W(IL.fe 

tfc* f h 'J 7x^M77^ »A7'77A(fl) (5. 78 g, 5.00 

mmoi) &mz-rc 0 fcjfcm&7 )v 3 >mm%,T, so *c t 20 mmmwvrz. 
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)\,/s\*d-» 7?mmv, (20.4 g , urn 97*) 

5 MS: m/z 211 (MH 4 ), 

0%M2 o o {r,^'-^^)v\f.y^)v-z-^)V)^^/—)v 

V ,%'-zP^^)V\^yx.^L)V-Z-tt)Vn)]/v : }i F (18. 5 g, 88.O mmol) £ 
1,2-v 5 ^ h^->X^> (100 mL) *cttfTh7kHD77> (100 mL) 

^T^K^b^^^bU^A (1.66 g, 44.0 mmol) SSD^fc 

io mis-e 3 issna, £ e> tt^T 3 n&iaai^ufc. sjeattc^ftttsun^* 

^JE««Sbfc. »'>'J*W5A^a7h^77>f- (1035 
~50* @1^X3Mk/'\3r1 4 -» T^lb. gtmik&Vo (15.6 g, JR* 83X) £ 

15 'H NMR (CDC1 3 ) <51.66 (t, J=5.9Hz, 1H), 2.03 (s, 6H) , 4.74 (d, J=5.9 
Hz, 2H). 7.07-7.19 (m, 5H), 7.35 (d, J=7. 5 Hz, 1H), 7.43 (t, J=7. 5 Hz, 
1H), 

##092 0 1 [3- (2, S-zJ*^)),? x. J*r^)y x.~M *9 J —)V 

3-7D^>X7Jl/TtF (6.1 g, 32.7 mmol), 2, G-^^^)Vy^/— )V 
20 (4.0 g, 32.7 mmol), KflrfH(II) (4.4 g, 55.6 mmol), pt^'J^A (9.0 g, 
65.4 mmol), fcTU> ? > (40 mL) &<kZfim-*ri'l'> (20 mL) <Dm&®l&> £ 
*£H&T140 *C \ZX 16 R*»^**3'WWI, 

JlfctSfnAmzK-T?^, ft* b U ?A) U MJETKiifflSbTm 

25 3-(2, 6-^^?Jl'7i/^>')^>X7;i/rk K (SJ&l!l£/»^tT) £f#fc. 

A (0.62 g, 16.4 mmol) £#n*.fc^, 2 L&. SJ^^S^ > 
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'H NMR (CDC1 3 ) 6 : 1.60 (1H, t, J = 6.0 Hz), 2.12 (6H, s), 4.64 (2H, d, 
5 J = 6.0 Hz), 6.65 (1H, dd, J = 2. 7, 8.1 Hz), 6.80 (1H, s), 6.97 (1H, d, 
J = 7.5 Hz), 7.02-7.13 (3H, m), 7.22 (1H, d, J = 7. 5 Hz). 
#^#12 0 2 4-K>^^'»^>X7^rt H 

4-fc KD^^>X7^Tb F(28. 2 g, 231 mmol), ££M#Dt7A (47.9 g, 
347 mmol) , 3^{b*'J^A (3.84 g, 23.1 mmol) IkXS N, N->>*3^7ft;VA 
10 TS. F (280 mL) (DU^m\Z. MM.mWT^>^)^U^ F (27.5 mL, 231 
mmol) &APtL, mUlZT 24mffiM&Lfzo RJ«£MX5P;W£T«iU 

&fem<Dmmfc&® (48 g> W98*) 

l H NMR (CDC1 3 ) 6: 5.16 (2H, s), 7.08 (2H, d, J = 8.7 Hz), 7.31-7.48 
15 (5H, m), 7.84 (2H, d, J = 8. 7 Hz), 9.89 (1H, s) . 

m^M2 0 3 (2E)-3-[4-(^>^;i/^^>):7xx;i/|7'? VJVm tert-:7> 
JV 

i?X.^)l>'fcX'fcyWm. tert-^;i/ (13.8 g, 51.8 mmol) GD^h^fcFa 
(100 mL) \Z, O t cm#T60%7K^b^-hU^A (2.45 g, 61.2 
20 mmol) £iPx., RitfcT 15 frMWLW^Tc 0 )k^, *M&mz, OXlMftT 
4-K>i?M^y)^>X7^ft F (10 g, 47.1 mmol) Ofh5kh'D7 

^>*m (138 mo §iTL. mu~e2mmm.wvfeo Rmm^mmm, mm 

25 fe^H^^fb"^ (13.7 g, W94%) £#fc. 

'H NMR (CDClj) 6: 1.53 (9H, s), 5.09 (2H, s), 6.24 (1H, d, J = 15.9 
Hz), 6.96 (2H, d, J = 9. 0 Hz), 7.32-7.49 (7H, m), 7.54 (1H, d, J = 
15.9 Hz). 
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(2E)-3-[4-(^>> 5 ;l/^-»7xx;Hr^U;P^ tert-^;P (13. 3 g, 
42.8 mmol) , 10%Pds*f5f (1.3 g) , X^/-;K100 jiL)R^rh7t HD 

'H NMR (CDC1 3 ) 6: 1.41 (9H, s), 2.50 (2H, t, J = 7.8 Hz), 2.83 (2H, t, 
J = 7.8 Hz), 6.74 (2H, d, J = 8.7 Hz), 7.06 (2H, d, J = 8.7 Hz). 
###|2 0 5 3-[4-[(3-7a ; E^>^;i')^^~>]7x-JW7 p DA 0 >mtert- 

10 3-(4-t h*n^r->7xnJl/)7°n/^>^ tert-7^;K5.5 g, 24.7mmol)<D 
O-^^Jl/tf^AT^ KM (100 bL) \z, 0<CJE#T 60%7km<kj- h U C7A 
(1.09 g, 27.2 mmol) mmzX 15 $HW«#U£. ^V^t?, ajeja^* 

IC, 0^1^T3-7o^^>^D5H (6.55 g, 25.91 mmol) &jbll*_» ^ 

m&&3£<D&&tt&ta (7. 5 g, JR* 7881) £#fc 0 

l H NMR (CDCI3) 5: 1.41 (9H, s), 2.50 (2H, t, J = 7. 8 Hz), 2.85 (2H, t, 
J = 7.8 Hz), 5.01 (2H, s), 6.87 (2H, d, J = 8. 7 Hz), 7.12 (2H, d, J = 
8.7 Hz), 7.24 (1H, m), 7.34 (1H, d, J = 7.5 Hz), 7.44 (1H, m), 7.59 
20 (1H, s). 

206 2' , 6' -e?x^;nf 7i^;M-*;wt;Prt F 

1,3-> ? X5 1 ;W2-^P : E^>1?>(3.87 g, 18.2 mmol), 3-3l>jV5;l/7x-;V 
#D>^(3.0 g, 20.0mmol), h <J 7x-Jl/*X7>f >/t7-7^A 

(0.84 g, 0.73 mmol), BMStf- h U «72* (5. 79 g, 54.6 mmol), zk(20 mL), X 
25 (20 mL) Rt*Wl/X> (200 mL) <D?S^£, T^^ffl^TF— 

«feuns»a«Ebfc. Bif&m&ti&m* R&m&mm^Mzxftfcv. mzxm 
^■•^>~^\^-y->/^x^ji/=5/i) txffsu, n&mwo^te&M 
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(3.48 g, „ 
'H NMR (CDC1 3 ) <5: 1.01 (6H, t, J = 7. 5 Hz), 2.30 (4H, q, J = 7. 5 Hz), 
7.16 (2H, d, J = 7.5 Hz), 7.31 (1H, m), 7.47 (1H, dt, J =• 1.5, 7.5 Hz), 
7.60 (1H, d, J = 7.5 Hz), 7.71 (1H, t, J = 1.5 Hz), 7.89 (1H, dt, J = 
5 1.5, 7.5 Hz), 10.06 (1H, s). 

##0i]2 0 7 (2',6'-^X5 1 ;Hf7x— ;W-3— i)V)*$ J— )V 

2' .e'-S^X^JUf^ac^U-S-J&^/t^^tHOMS g, 14. 6 mmol)©;*^ 
-;K35 mL)^.^h^t:HD7^> (35 mL) <DW&m&\Z, McftTTzK^b 
HJ# A (0.28 g, 7.3 mmol) &jX\Z.1t%k, mU~T? 1 mMMWVfz* 
10 1 ^^mm^T pH3 fcWSEbfcft, KBtX^teTftJRU 7KS.^tS 

-> U # 7A^D7h^77^- >/»KX?;P= 1 0/1 ~ 2/1 ) 

KTfUttU ^fifftttO^H-fb^W (2. 82 g, 80%) 
'H NMR (CDClj) 5: 1.02 (6H, t, J = 7.5 Hz), 1.68 (1H, t, J = 5.7 Hz), 
15 2.31 (4H, q, J = 7. 5 Hz), 4.74 (2H, d, J = 5.7 Hz), 7.08-7.21 (4H, m), 
7.27 (1H, m), 7.33-7.46 (2H, m). 

2 0 8 2' , 6' -^7;WDb'7i^H-*;i'/t;l'ft H 
##09 2 O 6 tmmzVT, 1, 3-^7;i/tD-2-^Dt^>1f 3-M 

20 93%) o 

'H NMR (CDCl 3 ) 5 : 6.97-7.09 (2H, m), 7.34 (1H, m), 7.64 (1H, t, J = 
7.5 Hz), 7.75 (1H, m), 7.93 (1H, dt, J = 1.5, 7.5 Hz), 7.99 (1H, m), 
10.08 (1H, s). 

###J2 0 9 (2* - w )V-*u\iy )V) -)V 

25 #5g-0!I2 0 7 tpHtfclLT, 2' , 6' -&7)V*Xl x.~)V-Z-ft)Vn)\>v : t 

H^&asBfls-e-ttS'&^ufc. $t&^n (W90X) o 

'H NMR (CDCl 3 ) 6: 1.72 (IH, br), 4.76 (2H, s), 6.92-7.04 (2H, in), 
7.29 (1H, m), 7.35-7.51 (4H, m). 
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#^J2 10 3-7XU 

3-'/P : E^jaStt^9 1 ;K5.87 g, 27.3 mmol), 7-U >(3. 73 mL, 41.0 
mmol), ^-fe->^A(12. 5 g, 38.2 mmol), h U 7. (^>^Uj>7tb 
» H;17^A(0)(1.0 g, 1.09 mmol), rac-2,2' -k'X(^7x-Jk*X7 
5 4 -tf±7^;Kl.02 g, 1.64 amoDRtf mL)tf>*g-&tf£, 

a3R»H«T80*CtCT 16W?M«#Pbfe. R*«*7KRtX«i 

ft-> >J h ^97 - (^•y->/g^^X5 L ;i/=10/l~4/l) 

fcTtt«U *ftdtt*®*JBft£4b (2.13 g, JR*34X) 
10 'H NMR (CDC1,) 5 : 3.90 (3H, s), 5.79 (1H, s), 6.98 (1H, t, J = 7.5 

Hz), 7.09 (2H, d, J = 7. 5 Hz), 7.21-7.36 (4H, m), 7.57 (1H, dt, J = 

1.5, 7.5 Hz), 7.72 (1H, t, J = 1.8 Hz). 

f#j)9|2 11 (3-7-0 jyx.—)V)*Z 

3-TxU y^S#&;*^;M2. 13g, 9.37 mmol) <£>ir h7hF077 >^WL 
15 (22 mL) fc, O'CS^T, 7K*flS U A7J^ X^ A (0. 36 g, 9.37 mmol) 

£in;L, iMfcT 2 B#Rai8#l'£o £ft®&<toK:flfflfc?- N U #A-bfc?n$K9. l 
g, 28.1 mmol)£J$>o< K> MfcT 5 l$|W«#b&. W»*Jtiflb 

(/\^>/^x^)l/=10/l~4/l) KTSfttMb, ilfeJft^©^®^^ 
20 (1.12 g. JW605O &mtc e 

■H NMR (CDC1 3 ) <5 : 1.61 (1H, t, J = 5.4 Hz), 4.65 (2H, d, J = 3.6 Hz), 
5.73 (1H, s), 6.88-7.04 (3H, m), 7.05-7.13 (3H, m), 7.22-7.33 (3H. m). 
###|2 1 2 5- (2- (4- ( (3-7 x / + i/^ t ^ v') 7 x - JW - 

lH-xb^\/— )V 

25 3- (4- ((3- y x. J *5"*>5>;|/) tti/) 7 x-JW 7°un>~ h U ;K0. 5g, 
1.52mmol), 7>Mb^ h U «7A(0. 49g, 7.54mmol), IftJ^Z^A (0. 41g, 
7.66mmol)C9N,N-> ? ^^;i'^;WATS F(20ml)»tt& 1 lO^T 28 B$OTJ£bfco 
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*^M7Ai'D7h^77^-(itlf;l' : ss*-y->=2 : 3~2 : l)fc#U 

(0.24g, 43*)£*|fc. 
5 MS 373. 1 (MH + ). 

##00 2 1 3 3- (2- (4- ((3-7x7^ t^^) 7 x-iW XfJ0 - 

1, 2, 4-^it> ? TV-;i/-5(4H)-^-> 

(IZ)-N-k H 0^^-3-(4-((3-7x 7 ^^>i^JW 7x-Jl/) ^OA 
W ^H75 F(0.50g, 1.38mmol)> #;i/tfx;WM ^^/-;K0. 56g, 
10 3.45nunol)©7 i h^tH077>(20ml)^^MT5l^r B 1il^L^:. 

ifc&WBIx^l/TfrifrJRU *x>Bfcjc»ifc tK, Jftfb^ h 'J #A#*ir?flg#c 

X^&pp^hifyyj — (Bftftx? 1 ;!/ : / \^1t>=l : l~B5Bfcx^-;W~BBS6 
X^;W: **y-;i/=10 : DfctfU &J*6ttll(0.165g) 

15 «s»*^^ru->(6mi)K:»»b, ho'ct i mmmwhtc. Rfemm&WFmx. 

?h^77^-»fJl/ : ^\^it> = l : l)fc#U Stl^JhA+ii-V 

20 MS 389. 2 (MH 4 ). 

#tM2 14 4-(2-{4-[(3-7xy^^>^Wt^'>]7xXMx^)- 
3H-l,2,3,5-^-+^T^7'y , -;V 2-^-^^H 

(1 Z) -N-tHO 3^>-3- (4- ( (3-7 i;^M> *?M ~» 7 x x;» 7D/1 
F(0.50g, 1.38mmol) tm^^-XjKO. 105ml, 1. 44mmol) 
25 ^;i/7th75 F(20ml)i8f££^i&T 5 Pf^aiJ^fc. £j£»ift*BlnftX?\jP 

M&mffivfco #6n^»**^u*y;^9A^nTh^77^-(»iex • 

: ^\=HJ-> = 1 : 2-2 : 3)fc#U 3?jgfc£#K75mg, 1390 »ltfifft« 
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MS 409.1 (MH*). 

##0i|2 1 5 4— r V^'Ptf;WN-(3-^5 L ;P^5 i ;V)-l,3-^T\/-;i/-2-TS 
5 3-^.^-2-^^ 7> (2.64g) (D**/-J!/(30ml)«£-30 < C(::?£2$U 

^t(4.8g)£in;^ *t«^6iilfi!#Il/rc, ietifcifiMi:, 

N-^-^Wl/y^W^^V'T (2.92g) , W£$t)~ V U (2. 40g) ^Ju^., iP 

10 iiX^-A+^> (««JtT? I : 9fr£2 : 1 ST 

^5v?X>h) T?SIH-rS (0.90g> W21«) £t£ 

>H NMR (300 MHz, Chlorof orm-D) 6: 0.94 (6 H, d, J=6. 6 Hz), 1.23 (6 H, 
d, J=6. 8 Hz), 1.45 - 1.8 (3 H, m), 2.75 -2.9 (1 H, m), 3. 1 - 3.25 (2 
15 H, m), 5.0 - 5.25 (1 H, m), 6.05 (1 H, d, 3=0.9 Hz). 

m^M2 16 r ^3fr;i^;i/-6' ^ k*7 i-;m-^j;v^ >f ^ ? ;v 

2-> f P : e-3-^W>X7^rkH(0.30 g, 1.51 mmolK M>X <5^> 
> ? U7 ; >7-feh» ZlA'^^^i^CO) (0.055 g, 0.060 mmolK l-iVi/trU^s 
^">M^7>f x~;i/ (0.032 g, 0.091 nmol), U>BfeH*U»>A 

20 (0.64 g, 3.0 mmolK V^siDVtf— )V7 i-JW#0 >B§ (0. 35 g, 

1.96 nmoimtf MWX>(6 mL) 7;1/:*>3?H AT 90t:iCT 17 l$ffi 

25 ®iU »'&^tt<3!)3SW'fb-&'» (0.25 g^ W65« *%fz B 

'H NMR (CDC1 3 ) 6 : 2.12 (3H, s), 3.93 (3H, s), 7.39-7.48 (2H, m), 7.50- 
7.60 (2H, m), 7.87 (1H, dd, J =0.9, 7.8 Hz), 7.95 (1H, t, J = 1.5 Hz), 
8.12 (1H, dt, J = 1.5, 7.8 Hz), 9.68 (1H, s). 
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X.3 L frbVy3i~)l'ftXft~91*~7nS. H(1.55 g, 4. 13 mmd)©^ h^t: 
KP79>J»»tt(21 mL) {3, aflM#T#*fc^bU£A(0.14 g, 3.58 
BunoDSilD^ |gjatCT20^W«^bfc. 2' -*;i/$JV-6' 

5 H7x^;V-3-^;V^>^^5 ; ;K0.70 g, 2.75 nmol)<B7-h5fc:FCi:7 5>» 
$(20 mL)»*.. 70 < C^T3B$M^bfe„ Rl&m&titm&> Kffctt&IHK 

Hetl-Sm 1056PdK*(0.1 g)&tf;**y— ;H14 nL)©g£4&&, 

=4/1) fcT«f»U (0.63 g, J»85S5) 

>H NMR (CDClj) (5 : 0.75 (3H, t, J = 7. 2 Hz), 1.33-1.50 (2H, m), 1.98 
(3H, s), 2. 23-2. 32 (2H, m), 3.92 (3H, s), 7.08-7.16 (2H, m), 7.22 (1H, 
t, J = 7.5 Hz), 7.36 (1H, m), 7.50 (1H, t, J = 7. 5 Hz), 7.86 (1H, t, J 
15 =1.5 Hz), 8.03 (1H, m). 

##092 1 8 (2 ' - * 3^-6' -y p \zjv t? :? ^ - ;p-3— r jv)*?; —)V 
2 , -^5 L ;i^-6 , -yotf;i/b*^xn^-3-^;^>m^^;Ko.63 g, 2.35 

iioDOf h7kFP77>JS« (6.3 mL) fc v 0*C«^T> 7jtfjfft; U 

(0.089 g, 2.35 mmol) £in;l> NfilCT 2 BSWflHfcbfc. SJ^M^ 
20 WC«^bU?A 10 7Rfn#Kl.5 g, 4.7 mmol)&l0o< V tMX, 'M.WtZ.T 
5R#Wfli#bfc. ^#to&atSfibTI»£N 5i$iff«ilfc. 39»€^U* 

y;w^DTh^77^- <^tf>/»Bfex?\n/=io/i~2/i) tcxw© 
u ^eaM^oM^-e;* (0. 50 g, ik* 88%) &nit. 

'H NMR (CDC1 3 ) <5 : 0.77 (3H, t, J = 7.5 Hz), 1.36-1.51 (2H, m), 1.65 
25 (1H, t, J = 5.4 Hz), 2.00 (3H, s), 2. 25-2. 34 (2H, m), 4.74 (2H, d, J = 
5.4 Hz), 7.06-7.16 (4H, m), 7.20 (1H, t, J = 7.5 Hz), 7.35 (1H, m), 
7.42 (1H, t, J = 7.5 Hz). 
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###12 i 7 tmmzisT. r -*^)v\zy ^-jv-z-ti 

>H NMR (CDC1 3 ) 6 : 0.68-0.74 (6H, m), 1.61 (1H, in), 1.98 (3H, s), 2.20 
5 (2H, d, J = 7.5 Hz), 3.91 (3H, s), 7.05-7.12 (2H,. m), 7.19 (1H, t, J = 
7.5 Hz), 7.33 (1H, m), 7.48 (1H, t, J = 7. 5 Hz), 7.83 (1H, t, J = 1. 8 
Hz), 8.01 (1H, m). 

###|2 2 0 (2' V ^;P-6' :7 a: -;l/-3— f )V)*$ J —JV 

###J2 1 8 tlwIiltCbT, 2'-f x.~)V-Z-ft)\>i£ 

10 >M*^)lfrz>i&m4k'£;W%:&f8.Vtz 0 ifii«ll(W90». 

l H NMR (CDC1 3 )<5 : 0.69-0.76 (6H, m), 1. 58-1.72 (2H, m), 2.00 (3H, s), 
2.22 (2H, d, J = 7.2 Hz), 4.74 (2H, d, J = 4. 2 Hz), 7.04-7.15 (4H, m), 
7.19 (1H, t, J = 7.2 Hz), 7.34 (1H, m), 7.41 (1H, t, J = 7. 2 Hz). 
###J 2 2 1 2' -X^;l/-6' -t^jW? 3i~)l<-Z-?3 )V#>m*?-)V 

15 ###J2 1 7 fcl^ifctT, 2'-*JRJH'-/f;H:7i->ll/-3-*;^> 

M-fe?ffi^(W82^)o 
'H NMR (CDC1 3 )6: 1.01 (3H, t, J = 7.5 Hz), 1.99 (3H, s), 2.32 (2H, q, 
J = 7.5 Hz), 3.92 (3H, s), 7.08-7.18 (2H, m), 7.24 (1H, t, J = 7. 5 Hz), 
20 7.37 (1H, m), 7.50 (1H, t, J = 7. 5 Hz), 7.87 (1H, m), 8.03 (1H, m). 
###J2 2 2 (2* -X^l^'-p^Hf :7xX^-3— OV)*?/—)V 
###|2 1 8£|WJ«lfcLT, 2'-x5 1 ;H'-^5 1 ;l/t < 7x-;H-*Jl/jJ?>i 

•H NMR (CDC1 3 ) 6 : 1.02 (3H, t, J = 7.5 Hz), 1.67 (1H, t, J = 6.0 Hz), 
25 2.00 (3H, s), 2.34 (2H, q, J = 7.5 Hz), 4.74 (2H, d, J = 6. 0 Hz), 

.7.07-7.17 (4H, m), 7.22 (1H, t, J = 7.5 Hz), 7.36 (1H, m), 7.42 (1H, t, 
J = 7.5 Hz). 

##0)J2 2 3 (2,2',6'-hU^^Jl/lfyxXJl/-3-'1';i/)^^y-;i/ 
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mmm 199 &&&mm 200 tmmz. lt, am<b&m&m&toft*i£v 

xmtco JR* 19%. 

'H-NMR(CDC1 3 ) 5 1.94(6H,s), 1.97(3H,s), 4. 69 (2H, d, 1=6. 0Hz) , 
7.01(lH,s), 7.06-7.32(5H,m). 

5 

m$&m2 0 2 A 3-[4-[(2',6 , -^^l/t*7i-;H- OV) * h*v-]-2-* 
7 x p;W y P fcf 3" >^ ^ 
##^13 1 iHiUlT, 3-(4-t Fn+i/-2-^5 1 ;V7x^)^D W> 

^;v<h (2* , 6' -j* ?-)V\£ y x - ;i/-3--f * ^ / — ^ ^MO^tt^ 

10 »&. JR* 67*. ifttfct/o 

'H NMR (CDC1 3 ) 6 2.01 (s, 6 H), 2.28 (s, 3 H), 2. 52-2. 57 (m, 2 H), 
2.85-2. 90 (m, 2 H), 3.67 (s, 3 H), 5.08 (s, 2 H), 6.70-6.79 (m, 2 H), 
7.02-7.20 (m, 6 H), 7.37-7. 46 (m, 2 H). 

nMM2 0 3 3-[4-[(2\6 , -^*^;i/tf:7xrjW3--' OW* b^>-]-2-^^ 

15 ;i/7x^;i/]ypfc!^->B6 

#^J3 8 £H«fcUT» 3-[4-[(2 , ,6'-^^^;Hf7x-;i/-3— f;W*> 

* ->] -2-* ^7x-;W :/a If 3" S 1 ;^ &&j6{b£-tt&&&im £ b 

T»&. W 56*. 

'H NMR (CDC1 3 ) 5 2.01 (s, 6 H) , 2.28 (s, 3 H), 2.60 (t, J=7. 8 Hz, 2 H), 
20 2.89 (t, J=7.8Hz, 2 H), 5.08 (s, 2 B3 , 6.73-6.80 (m, 2 H), 7.04-7.20 
(m, 6 H), 7.38-7.46 (m, 2 H). 

$mm2 0 4 3-[4-[(2' , 6' -^f;i/H7x-;H-f Jl/) ^ h*'>]-2-7;i/ 

tn7x-;W7 , ot*>lifJl' 
###)3 Ul^ifcbT, 3-(2-7JVtD-4-h h'D^v'7xr:JW7nt:t 

25 >ix^;i/t (2' , 6' -v*?-)Vid ? x— ;p-3--r ;w * * / s^ffiYb^ 
£#fc 0 rc* 56*o 

. 'H NMR (CDClj) 51.23 (t, J=7. 2 Hz, 3 H), 2.00 (s, 6H), 2.57 (t, 

J=7. 7 Hz, 2 H), 2.90 (t, J=7. 7 Hz, 2H), 4.12 (q, J=7. 2 Hz, 2H), 5.07 
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(s, 2 H), 6.63-6.70 (m, 2 H), 7.06-7.19 (m, 6 H), 7.37-7.47 (m, 2 H)„ 
nMM2 0 5 3-[4-[(2',6'-^^5 : ;Hf7xZJl'-3-<;0^h + '>]-2-7Jl/ 

#%#J3 8fcH8ltel/T\ 3-[4-[(2\6'-^*^Vfc*7x;~;W-3--f Jl/)* b 

5 . ^->]-2-^;v^-n^x-;W7 p nfc!^->mx^J^e»^<b'&#i ; &il'fei^^<h 

'H NMR (CDC1 3 ) 52.00 (s, 6 H), 2.63 (t, J=7. 6 Hz, 2 H) 2.90 (t, J=7. 6 
Hz, 2 H), 5.06 (s, 2 H), 6.63-6. 70 (m, 2 H), 7.06-7.18 (m, 6 H) , 7.36- 
7.46 (m, 2 H)„ 

10 m&M2 0 6 3-[4-[(2\6'-S?;WH£ 7x^H^;W^ h*v]-2-;* h 
###|3 li|Rl^tC:bT> 3-(4-t FP^-2-pt h^^^x^W^Ptf^- 

>m^)Vt (2* , 6" -5?* ?-;i/if 7 x -;i/-3— f ;u) ^ / &3agfl;-&«j 

£#fc 0 JR^ 24« 0 

15 l H NMR (CDC1 3 ) 51.23 (t, J=7.2Hz, 3 H), 2.01 (s, 6H), 2.55 (t, 

J=7.7 Hz, 2 H), 2.86 (t, J=7. 7 Hz, 2 H), 3.77 (s, 3H), 4.12 (q, J=7. 2 

Hz, 2 H), 5.08 (s, 2 H), 6.45-6.51 (m, 2 H), 7.02 (d, J=8. 1 Hz, 1 H), 
7.09-7.14 (m, 5 H), 7.39-7.47 (m, 2 H)„ 

mmm2 0 7 3-[4-[(2' , 6' -^i^l/t^xr Jh3-f JW ^ h*->]-2-;* h 
20 +y7x- )VlZfUtt>W. 

* ->] -2-/h^^7x ^ d tr * >sixf;i/^ e> mmit^m mm 

t LTflfc, JR¥ 69Xo 

l H NMR (CDClj) a 2.01 (s, 6 H), 2.62 (t, J=7.6Hz, 2 H), 2.87 (t, 
25 J=7.6 Hz, 2 H), 3.77 (s, 3 H), 5.08 (s, 2 H), 6.45-6.52 (m, 2 H), 
7.02-7.21 (m, 6 H), 7. 38-7.47 (m, 2 H). 

mmm2 0 8 3-[2-37PD-4-[(2 , ,6 , -^^^t*^oi^;l/-3-r;W^ 

is] 7 x -;W ~?xi \£.^r>m.^)l 
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t. (2 ' , 6 ' - v 5 ^ ?-;nf 7 x - ;W3— f ;w ^ ? / & ftflfc&4fe £ 

'H NMR (CDClg) 6 2.01 (6 H, s), 2.61 (2 H, t, J=7.7 Hz), 2.98 (2 H, t. 
5 J=7.7 Hz), 3.67 (3 H, s), 5.08 (2 H, s), 6.81 (1 H, dd, J=8. 5, 2.6 Hz), 
6.98 (1 H, d, J=2.6 Hz), 7.07 - 7.20 (6 H, m), 7.35 - 7.47 (2 H, m) 0 
&MM2 0 9 3-[2-^DD-4-[(2',6 , ->?^5 1 ;Hf 7xZ;M- f )V) * h*r 

###J3 8iH8»:LT, 3-[2-^no-4-[(2',6'-> ? ^^;Hf7a:n;i,-3- 

io <i)V)* h^^y^M^u^>m^)i^^mi^m^m^m^imt 

UT#&. JR* 85K. 

'H NMR (CDC1 3 ) (52.01 (6 H, s), 2.66 (2 H, t, J=7.7Hz), 2.99 (2 H, t, 
J=7.7 Hz), 5.08 (2 H, s), 6.80-6.83 (1 H, m), 6.96 - 7.01 (1 H, m), 
7.09 - 7.18 (6 H, m), 7.37 - 7.47 (2 H, m). 
15 HJS0!]2 1O 3-[4-[(2',6 , ->>^5 1 ;Wtf7xr:;i'-4— (M* h^>]7x- 

#^#13 lizmWzLT, 3-(4-fc W^is? ^-)W~7u\U->m*^\'£ 

(2' , 6* -s?* ? ;i/-4--r ;w ^ $ y cs^b^^^fi*^ 

tlTHL 56%. 
20 'H NMR (CDC1 S ) 62.04 (6 H, s) , 2.62 (2 H, t, J=7.7 Hz), 2.91 (2 H, t, 
J=7.7 Hz), 3.67 (3 H, s), 5.08 (2 H, s), 6.95 (2 H, d, J=8.7 Hz), 7.07 
- 7.20 (7 H, m), 7.49 (2 H, d, J=8. 1 Hz) n 

^»J2 1 1 3-[4-[(2',6'-^^5 i Jl/lf7x-;l/-4-'r;V)^ h*y]7i^ 
25 #5£0!)3 8 t.mWtZ.X^X. 3-[4-[(2',6'->?^^JHf 7x-;i/-4— f;i/)^ h 

m 52«o 

'H NMR (CDC1 3 ) 6 2. 04 (6 H, s), 2.67 (2 H, t, J=7. 6 Hz), 2.93 (2 H, t, 
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J=7.6 Hz), 5.08 (2 H, s), 6.96 (2 H, d, J=8. 7 Hz), 7.07 - 7. 20 (7 H, 
m), 7.49 (2 H, d, J=8. 1 Hz). 

miMM2 1 2 3-[4-[(2' , 6' -^^^t^x^JW-^l/) ^ b*y]-2-7Jl/ 

>^x^;i/ 1 (2' , 6' My x-;i^-4— r — ^^ffl^-a-^ 

^lfii»tlT#rc. » 37* 

'H NMR (CDC1 3 ) 5 1.24 (3 H, t, J=7. 1 Hz), 2.03 (6 H, s), 2.60 (2 H, t, 
J=7.6 Hz), 2.92 (2 H, t, J=7. 6 Hz), 4.13 (2 H, q, J=7. 1 Hz), 5.07 (2 H, 
10 s), 6.64 - 6.80 (2 H, m), 7.07 - 7.22 (6 H, m), 7.47 (2 H, d, J=7. 9 
Hz). 

mmm2 1 3 3-C4-c(2' ,6* -?*^)v\zy x~;w4—r ;» ^ h^v-]-2-^;i/ 

1 5 ^ -2-7 )V3r uy^ - ;W 7°nHt >fx^;w^ £ ^ffi-fb^ £ 

LTffc. i» 33*. 

'H NMR (CDClj) 5 2.03 (6 H, s), 2.67 (2 H, t, J=7. 6 Hz), 2.94 (2 H, t, 
J=7.6 Hz), 5.07 (2 H, s), 6. 68 - 6. 79 (2 H, m),. 7.07 - 7.21 (6 H, m), 
7.48 (2 H, d, J=8. 1 Hz). 

m^mszmmizvx, i-^>^)v-2-c^u^^^m^>^>^ 3-(4-t 
h d * ^ y x t° p bf >m* ^frfr s> ^mt^m &mvtm t l-t#^. 

JR* 16X. 

25 'H NMR (CDC1 8 ) 52.59 (t, J=7. 8 Hz, 2 H), 2.89 (t, J=7.8Hz, 2 H), 

3.66 (s, 3 H), 4.09 (s, 2 H), 4.95 (s, 2 H), 6.81 (d, 1=8. 1 Hz, 2 H), 

7.07-7.29 On, 10 H), 7.46-7.43 (m, 1 H). 

mmm2 1 5 z-it-i{i-^>-j)\'^>v)v)**^y^~)V)y*u\?.jr>m 
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u\z*>m.*^)vfrzmmit&m&mm£&t\sTn*L. 52s 0 

l H NMR (CDClj) 2.64 (t, 1=1.1 Hz, 2 H), 2.90 (t, 1=7. 7 Hz, 2 H), 4.09 
(s, 2 H), 4.95 (s, 2 H), 6. 78-6.83 (m, 2 H), 7.08-7.32 (m, 10 H), 
5 7.40-7.46 (m, 1 H). 

'g!M®\2 1 6 3-[4-[[4-[[X5VK4-:7xX;iM,3-^7\/~ )V-2— i)V)7^ 

[4- [ [X3MV (4-7 1-J1/-1, 3-3^7 Vf— Jl/)75 7]^ 7i-JW ^ 

10 ^^-;^6*H^-&«b*#«:. JR* 60K o tiltttt. 

'H NMR (CDC1,) 51. 21-1. 28 (m, 3 H), 2.59 (t, J=7. 7 Hz, 2 H), 2.89 (t, 
J=7.7 Hz, 2 H), 3.51 (q, J=7. 2 Hz, 2 H), 3.66 (s, 3 H), 4.77 (s, 2 H), 
5.02 (s, 2 H), 6.71 (s, 1 H), 6.88-6.91 (m, 2H), 7.08-7.12 (m, 2 K) , 
7.24-7.41 (m, 7 H), 7,83-7.77 (m, 2 H). 

15 miMM2l7 3-[4-[[4-[[X5 1 JH4-7i-;W > 3-9 : 77-;H-'f;W75 

y ] * ^ > vm >-] 7 x x;w 7 o t? 3- >^ 

###|3 8 £RI8ik:LT» 3-[4-[[4-[[X^;K4-7x-;P-l,3-^TV-;P- 

2— r )V) 7 5 y ] * ^ > s?;w ^^7i xjw tf * e>s 

Ift^^ifiiStLTffc. Jfc* 63*. 
20 MS: m/z 473.1 (M+l) + 0 

mmM2 18 3-[2-^f;M-[[4-[[(4-7x-;hl,3-f7y-;H-^ 

###|3 1 ^R|«fcLT» 3-(4-h HD^->-2-^^;i/yaix;U)7 , Dfc!^> 
86 ^ t [4- [[(4-7X-JH, 3-? 7 l/-;P-2--f )V)(?U \±)V) 7S/]^ 
25 fJl/]7iUH^^-M^»l» IK* 58X. ?ft^#lo 

'H NMR (CDClj) (5 0.95 (t, J=7.5Hz, 3 H) 1. 60-1. 75 (m, 2 H), 2.29 (s, 
3 H), 2.55 (t, J=8.4 Hz, 2 H), 2.88 (t, J=8.4 Hz, 2 H), 3. 39-3. 44 (m, 
2 H) 3.68 (s, 3 H), 4.80 (s, 2 H), 5.00 (s, 2 H), 6.69-6.78 (m, 3 H), 
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7.04 (d, J=8.4 Hz, 1 H), 7.26-7.39 (m, 7 H), 7.84-7.87 (m, 2 H) e 
mmM2 1 9 3- [2-/ [ [4- [ [ (4-7 1 ^-1 , 3-^7 ^-^-2- f 

)V){y°u tf )V> 75;]^ J-M ^ > 5>;W ->] y x n;W y° n tf 3- >M 
##0lJ3 8 tra«fcUT, 3-[2-^^Jl/-4-[[4-[[(4-7o:-;i/-l,3-^yy- 

5 ;W2— r ;v) c/p tr;i/) 7 ^ y ] ^ ^ >s>;w 7i^jw y'u tf 3- > 

MS: m/z 501. 1 (M+l) + . 

■ nffiffl 2 2 0 3- [4- [ [4- [ [ (5-* ^)V-4-y x ~)V-\, \Z-;i/-2--f 
; W Ct* n tf ;W) 7 ^ 7 ] ;* ^ > ^-^ */] y x 7°a \L * >m * ^ 
10 ###13 1 tBttfcUT, 3-(4-h HD^y?!-;!/)^^^^ ^f^i: 
[4- C [ (5-* ^-4-7 i^ikl , 3-^7^-^-2-^ ;W (7°P tf 75/]^^ 

;W7x-;w^^;-M5«^s#fc. « 32X0 

'H NMR (CDC1 3 ) 50.91 (t, J=7.4 Hz, 3H), 1. 60-1. 72 (m, 2 H), 2.41 (s, 
3 H), 2.59 (t, J=7.7 Hz, 2 H), 2.89 (t, 1=7.7 Hz, 2 H), 3. 32-3.37 (m, 
15 2 H), 3.66 (s, 3H), 4.71 (s, 2 H), 5.02 (s, 2 H) , 6.88-6.92 (m, 2H), 
7.10-7.13 (m, 2 H) 7.25-7.40 (m, 7 H), 7.62-7.65 On, 2 H), 
mMm2 2 1 3- [4- [ [4- [ [ (5-^ ^)V-±-y x. ~)V-\ , 3-5^7 l/-;l/-2— f 

;W (^Ptf;W7^y]^^;W^>> ? ;i/]^-^r^]7xn;i/]^ntf^->m 

###]3 8tfpHtfcbT, 3-[4-[[4-[[(5-^5 1 ;i/-4-7 3in;W-l,3-^7V > — 

20 ;i/-2— r (7' n tf ;v) 75;]^ 9^1/1 ^ > JH ^ ~>] y x - ; w y° □ tf > ' 

^* 6«MS^***fi«Ii l/T#3t. W 59*. 
MS: m/z 501. 1 (M+D* » 

H»J2 2 2 3-[4-[[4-[[4,5-^t:Hn^-7h[l,2-d][l,3]^7V-JW-2-f 

)\r(-f u tf ;v) 7 5 j ] ;* ^ > 3? JV] -> ] 7 x n;w 7 0 a tf 3* >m. * =f-)V 

25 ###|3 1 tra^fcbT, 3-(4-fc FP^v^x— JW^Ptf^^^jl^ 
C4- [ [4, 5- V> h K a ^ y V [1 , 2-d] [1 , 3] 7 i/~;u-2--f jKt* p tf ;w 7 S / ] 
^M7i^]^^-M^»«ir#fc. JR# 34*. fat*^. 
'H NMR (CDC1 3 ) 50.93 (t, J=7.4Hz, 3 H) 1.66-1.74 (m, 2H), 2.59 (t, 
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J=7.7Hz, 2 H), 2.82-2.91 On, 4 H), 3.02 (t, J=7. 7 Hz, 2 H), 3.35-3.40 
(m, 2 H), 3.66 (s, 3 H), 4.76 (s, 2 H), 5.02 (s, 2 H), 6.88-6.92 (m, 2 
H), 7.09-7.40 (m, 9 H), 7.78 (d, J=7.5 Hz, 1 H) . 
IHMJ2 2 3 3-[4-[[4-[C4,5-^t:Ha±^h[l,2-d][l,3]5 1 Ty-;W2-^ 
5 ;i, C/o fcf;i/) 75; ] *3\jp:k>$>;w 7izjH7'n tr^->» 

3 8 i P3I£ t T, 3- [4- [ [4- [ [4, 5->? t: Hot7 h [1, 2-d] [1,3]^ 

^->^^^;^e»^^b^<lril^^a:bT#^o JR* 34%. 
MS: m/z 513.1 (M+l) + . 
10 mmM2 2 4 3-[2-7^^D-4-[[4-[[(4- , 7a:r:;i/-l,3-^T\/-;W2— T 

;w (:/ d tr;w 7 5 / 3 ;* ^ > t^>]7i :/ n t? 

###33 1 tl^ilfcbT, 3-(2-^;w^-n-4-b HD^^^xZl^^Dtf^- 
>S|I^ £ [4- [ [ (4-? x n;l/-l , 3-5P7 i/— ;W2— f M (y'u t!;u) 757] 

15 l H NMR (CDC1,) 5 0.93 (t, J=7. 2 Hz, 3H), 1.26 (t, J=7. 2 Hz, 3 H), 

1. 65-1.75 (m, 2 H), 2.58 (t, J=7. 6 Hz, 2 H), 2.90 (t, J=7.6 Hz, 2 H), 
3.40 (t, J=7.8 Hz, 2 H), 4.12 (q, J=7. 2 Hz, 2 H), 4.80 (m, 2 H), 5.00 
(s, 2 H), 6. 63-6.70 (m, 3 H), 7.06-7.12 (m, 1 H), 7.24-7.29 (m, 1 H), 
7.34-7.41 (m, 6H), 7.84-7.87 (m, 2 H). 

20 mmM2 2 5 z-n-y)v^u-^-m-\.i^-y^)v-\,z-^rv—)v-2-^ 

###|3 8 tmmzVT, 3-[2-7Wn-4-[[4-[[(4-7i-;W,3-5 1 7y 

-;u-2— f )V) (y°u tf 75 73* ^ y-JM 3-3^>3 7x=jw 7*nif^ 

>ix^M 5*Iib-&tl^ifilSl t lT#fe. W 29%. 
25 MS: m/z 505.0 (M+l) 4 . 

^»J2 2 6 3- [4- [[4- [[(4, 5-v^5^-l, 3-^7l/~ ;W2— T;» (^Dt! 

;W 7 5 y 3 ;* =5-)V\ ^ > >>;M tt^v ^-M^u^ym*^)^ 

##0!)3 li|W|atL/T> [4-[[(4, JH, 3-?7V'-JH-<JW (7" 
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'H NMR (CDC1 3 ) 0.88 (t, J=7. 4 Hz, 3 H), 1. 58-1.67 (m, 2H), 2.13 (s, 3 
H), 2.18 (s, 3 H), 2.59 (t, J=8.4Hz, 2H), 2.89 (t, 1=8.4 Hz, 2 H) , 
5 3.25-3.30 (m, 2H) , 3.66 (s, 3 H), 4.65 (s, 2 H), 5.01 (s, 2H), 6.87- 
6.90 On, 2 H), 7.09-7.12 (m, 2 H), 7. 26-7. 27 (m, 2 H), 7.35-7.38 (m, 
2H) 0 

10 ##0i]3 8it^ilfcbT, 3-[4-[[4-[[(4,5-^^5 1 ;P-l,3-5 1 7V'-;i/-2-r - 
MS: m/z 513. 1 (M+l) + o 

mmm2 2 8 3-[4-[[4-[[(4-7x-;H,3-5 : 7^-;H-'f;W75y]/5 1 

15 ;w ^ > s?;W t^r^]7x-jV]yaHt>il^ 

4-7air:;Wl,3-^r < /-;P-2-TS> (0.25 g, 1.4mmol), 3- [4- [ (4-*^ 
5 JK>-7;W t+ y] 7 x-JW 7n f ;P (0.58 g, 2.0 mmol)43«k 
Z$W?M (0. 25 g* 4. 2 mmoDco i,2-^Dax^>(15 nL)jj|jftfci, h'J7-fe 
h^v7K^b^»>m^-bU^A (0.83 g> 3.9 mnol) £Jn*., 
20 2 BHS^tfc. Rjfc»t**#zlclc&W\ IHKx^;i/T?ttffiU&. $mi&£* 
ifebfc^, te^bfeo HS^>'J*m5A^O^h^77^- (^ 
V>/Bm^)V=4:l) Ttit, £Hfl^«& (0.31 g, mm 49%) ^^^J 

>H NMR (CDC1 3 ) 6 2.60 (t, 1=7.7 Hz, 2 H), 2.89 (t, J=7.7 Hz, 2 H), 
25 3.66 (s, 3 H), 4.54 (d, 1=5.5 Hz, 2 H), 5.04 (s, 2 H), 5.50 (br s, 1 
H), 6.71 (s, 1 H), 6. 87-6.92 (m, 2 H), 7.09-7.14 (m, 2 H) 7.26-7.43 (m, 
7 H), 7.78-7.82 On, 2 H). 

mMM2 2 9 3-C4-[[4-[[(4-7x-;P-l,3-^Tl/-;l/-2-fJWT^y]^5 i 
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> V)V\ ^^>] 7 x x;i/J :/ n t? 
##0113 8tmmzlsT, 3-[4-[[4-[[(4-7xz;H,3-5 1 7 , y~;W-'f 

;W75;]^^W^> t+->]7i x; w :/ d tf ^ >^ ^ e> a® ft 

5 MS: m/z 445. 1 (M+l) + . 

3-(4-kh*P + ->7x^W^n/t>i^5 1 ;K0. 21 g, 1. 14 mmol), (2'-* 
^;P-6'-yat!Jl/E7ain;i/-3-r;i/)^^y-;i/(0.25 g. 1.04mmol) 
10 b U T^l^T. 7 > (0.39 mL, 1.56 mmol) <D5^ h ^ t F n:7^> (6 mL) 
0 < Cjg*rFl,r -(T\/^;fr;i^x;|/)^tf^U> ? > (0.39 g, 1.56 
mmol) £j&0;^ SifiT 16I^W«#Ujfc. ^^K^x^x— 7^£Jra;L, 

tr^yj- (^\^>~^-y>/^x^;i/=4/i) Krc**«u ateiUittflb 

15 * B H p% ^ ^ y -;V (4. 0 iL) R^r h 7 h H a 7 7 >(6 . 0 mL) 

U ^iSM^T 1 mj&m<k± h U C7A**»(2. 28 mL) S 

jra^t. &sk:t i mmm&hfco Kmrnz 1 ^^m^TpH3 icp^ufew 

20 (A*t>/KtlfJV=4/l~l/2) fcTUMSU «ftKi®»ft^H (0.24 
g, JRSJ5 595K) Sr#7Co MS(APCI-): 387 (M-H). 

§£«J2 3 1 3-[4-[(2 , -^77W-^5 i ;H:7x-;l'-3-'f;W^h^ 

##0!)2 3 0 fclRUHlCbT, 3-(4-t Fn^rv^xXjl^nm^^Jl/K. 
25 tl? (2' — T 77^-6' -^^Vk^x-^-S-f JW ;* * / — )V& 
^fifcL/fc. ^fS^%(JR^58!K). MS(APCI-):40l(M-H). 
H»J2 3 2 3-C4-[(2 , -X5F;W6 , -^7 t ;Hf7xx;i/-3— f;»* h=^>]:7 
izjW7da>S 
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##0112 3 O^m^ZhX, 3-(4-kFD^>'7i^V)^DA>S^5 1 M 
L£o *S6ttl& OR* 57X). MS(APCI-):373(M-H). 

£g&09 2 3 3 3-(4-((l-(tert-^h^r^;VfcjV)-lH-f >h*-;W3--r;i/) 
5 ^ b+v')7x-JW^O/1>i^5 i mf Jl^ 

;W1H— T >F— 3-(4-fc FO^>7x- JW^D/^S^^PXXf^ 
&a«fl5^»*«*tft«I«*i:UT#^. JR* 74%. 

'H-NMR(CDC1 3 ) 6 1.67(9H,s), 2. 61 (2H, t, J =8. 0Hz) , 2. 91 (2H, t, J=8. 0Hz) , 
10 3. 67(3H,s), 5.17(2H,s), 6. 94 (2H, d, J=8. 8Hz) , 7. 13 (2H, d, J=8. 8Hz) , 7.20- 
7.70(4H,m), 8. 14(1H, d, J=8. 0Hz) . 

33609 2 3 4 3-(4-((l-(tert-^h=^^;^n;i/)-lH-r>H-;l/-3—r;i/) 
###J4 £.mmz\^X. 3-(4-((l-(tert-^'b^rv'*;V^n;i/)-lH— T 

15 ;i/-3— r;u)^ Y*^)7iL~)V)7'unym.*^)itt^)Vft^mik&m&& 

x&m&tisxwto urn \\%o 

'H-NMR(CDCl3) 6 1.67(9H,s), 2. 66 (2H, t, J=7. 8Hz), 2. 92 (2H, t, J=7. 8Hz), 
5. 18(2H,s), 6.95(2H, d, J=8. 8Hz), 7. 15(2H, d, J=8. 8Hz), 7. 20-7. 40(2H,m), 
7. 60-7. 68 (2H,m) , 8. 14 (1H, d, J=8. 4Hz) . 
20 mmm2 3 5 3-(4-((3-(* b^>* h+'»-l-^> v /ft7i>2-f;W^ 

®-fb^§^fe?ft^tbT#fc, JR* 50 % B 
25 'H-NMRCCDCl,) 6 2. 59 (2H, t, J=7. 8Hz) , 2. 89 (2H, t, J=7. 8Hz) , 3.63(3H,s), 
3.66(3H,s), 5.19(2H,s), 5.30(2H,s), 6. 95 (2H, d, J=8. 4Hz) , 
7. 12(2H,d, J=8.4Hz), 7. 34-7. 42 (2H, m) , 7. 72-7. 80(2H,m). 
mmm2 3 6 3-(4-<(3-<* h*z/* h + «»-l-^>W7x>-2->f JW* 
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Htfi*M*&£bT#fc. i» 74%. 
5 'H-NMR (CDC1 3 ) 6 2.64(2H, t, J=7.6Hz), 2.90(2H, t, J=7. 6Hz), 3.63(3H,s), 
5.19(2H, s), 5.30(2H,s), 6. 95 (2H, d, J=8. 8Hz) , 7. 13 (2H, d, J=8. 8Hz) , 7.32- 
7.42(2H,m), 7. 72-7. 80(2H,m). 

nMM2 3 7 3-(4-((3-(2-^^;i/^>^;^^>-)-l-^>\/^^-^x>-2- 

10 ' ##^J 3 1 traifcLT, 2-k Fa*5/^fJH-(2-/^K>^t^ 
J/)-l-OW7x>i 3-(4-k FD^'>7x^W ^DA>i^?;H^ 
tJW^ 5«fflft^««*tfiflitt«li l/T#&. 32 %. 

■H-NMRCCDClj) 6 2.39(3H,s), 2. 57 (2H, t, J=7. 4Hz) , 2. 88 (2H, t, J=7. 4Hz) , 
3.65(3H,s), 4.92C2H, s), 5. 17(2H,s), 6. 83 (2H, d, J=8. 6Hz) , 

15 7.08(2H,d, J=8.6Hz), 7. 14-7. 80 (8H, m) . 

mifeM2 3 8 3- (4-((3- (2-^ >y^t+ t7x >-2- 
^JW/h + "»7x-JW7DA>t 
###1 4 h. mmz l/T, 3- (4- ( (3- (2-* >^;i/^^r ^) -1-^ > Vtt 

y x >-2-' r ;w ^ h 71-*) 7°un>m* ?ji/xt>tM^ k^ffi^-^ 

20 ^ifi7U^itlt#fc. Mm 75% 0 

'H-NMR (CDCI3) <5 2.40(3H,s), 2. 63 (2H, t, J=7. 4Hz) , 2. 89<2H, t, J=7. 4Hz), 
4.92(2H,s), 5.17(2H,S), 6. 84 (2H, d, J=8. 6Hz), 7. 10 (2H, d, J=8. 6Hz) , 7.16- 
7. 80(8H,m). 

mmM 2 3 9 3-(4-((2,2',6'-hU^^;i/tf>'x.r:;l'-3-1';W^f^v')7x 
25 -Jl/)7nK>t^^XXf^ 

#*0!|3 ltfWI^IfcU^ (2,2 , ,6 , -hU^^;Hf7x^;i/-3-'1 > ;l/)^^/ 

3-(4-k Kn^->7x^;w)^n/i>^^^xxx;i/^^^JSib^ 

^ifilft^^UTflfc. 78%. 
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'H-NMRCCDCg <5 1.93(6H,s), 1.97(3H,s), 2. 58(2H, t, J=7. 8Hz), 

2.88(2H, t, J=7. 8Hz), 3.66(3H,s), 5.04(2H,s), 6. 88 (2H, d, J=8. 4Hz) , 7.06- 

7.34(8H,m). 

mmM2 4 0 3- (4- ((2, 2' , 6' - h U 7 x^Jl/-3-l' )V) * 

5 ~)V)7un>WL 

mmffli tmmzisT. 3- (4- (a r , 6' - b u 7x=;ws— r ;w 

T#£o W 98% 0 

'H-NMR (CDC1 3 ) (3 1.92(6H,s), 1.96(3H, s), 2. 63 (2H, t, J=7. 4Hz), 
10 2.89(2H, t, J=7.4Hz), 5.04(2H,s), 6. 88 (2H, d, J=8. 4Hz) , 7. 05-7. 34(8H, m) . 
UMI 2 4 1 3- (4- ((6-* h^>-2* ,6' -S^^^-lf ;P-3--f ;W ^ 

h * -» 7 x — ;w y d a* >^ ^ 3^xx t-;w 

#5£#|3 1 i^itLT, (6-*h3fS/-2' ,6' -■^^^;V-t*^x-;i/-3-1' 

;W^^y— 3-(4-fc: H a+y 7 xzj0 7ay^ >i^f jl^x^fM^ f)S 
15 »{b'&«J*8feftfe«l«'»i:bT»fc. JR* 32%. 

•H-NMRCCDClj) <5 1.99(6H,s), 2. 58 (2H, t, J=7. 8Hz) , 2. 89 (2H, t, J=7. 8Hz) , 
3.66(3H,s), 3. 74(3H,s), 5.00(2H,s), 6. 88 (2H, d, J=8. 8Hz), . 
6.98(lH,d, J=8. 4Hz), 7. 06-7. 22(6H,m), 7. 40 (1H, dd, J=2. 2 & 8. 0Hz) . ' 
H»J2 4 2. 3-(4-((6-* h=^>-2' ,6' -y^^JV-k^x-JH- ( )V) * 

20 h^)y^-)V)^a;^>m 

mmm4hmmizvT, 3-(4-((6-* b*->-2' ,6' -^fMf7x=^- 

7'JXAftil/T#fc. W 94% 0 

'H-NMR(CDC1 3 ) a 2.00(6H,s), 2. 64(2H, t, J=7. 8Hz), 2. 90 (2H, t, J=7. 8Hz) , 
25 3.74(3H,s), 5!oO(2H,s), 6. 85-7. 44 (1 OH, m) . 

SH;8S#I2 4 3 3-(4-((2' ,6* -V h^tf 7 atX;P-3-1';iO ;* h 

##0»J3 1 £|q#K:bT, (2' ,6' -S^SSJW-* h3r~> If 7xrjl/-3--f 
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)V)*# ;—)V£: 3-(4-b FD+>'7x-JWyn/\'>^^9 : JHXfJW^i 
■^«*«filft««il/T#fc. JRafs 87%. 

'H-NMR(CDC1 3 ) <5 1.99(6H, s), 2. 58(2H, t, J=8. OHz), 2. 88(2H, t, J=8. OHz), 
3.66(3H,s), 3.91(3H,s), 5.14(2H,s), 6. 04-7. 25 (1 OH, m) . 
5 £%0!|2 4 4 3-(4-((2' ,6' -S?^^JW-^ h^yH7xZJWW^ h 

##^U4i|^ilfCbT, 3-(4-((2' ,6' ;H-/ h^^t'7x-Jh 

yjXAitLTffc. » 91%. 
10 'H-NMRCCDClj) 6 1.99(6H,s), 2. 63 (2H, t, 7. 8Hz) , 2.89(2H, t,J= J=7.8Hz), 
3. 91(2H,s), . 5.14(2H,s). 6. 85-7. 24(10H,m) . 

H»J2 4 5 (2,6-v 5 ^ h^^-4-((3-7x;^^>^;V)t*-»7x- 

##^)3 i iiwiiifcLx, s-7x;^^>i;;v7;vn-ji/t 3-(4-t 

&mkmtvT%t'. 87%. 

'H-NMRCCDClj) <5 1. 25 (3H, t, J=7. 2Hz), 2. 40-2. 48 (2H, m) , 2. 84-2. 94(2H,m), 
3. 75(6H,s), 4. 12(2H,q, J=7.2Hz), 5.01(2H,s), 6. 16(2H,s), 6.94- 
7. 38(9H,m). 

20 fi|»!|2-4 6 (2,6-$?;* h*^-l-«S-y *^^>>>)l)ttis)7 

m^M4£mmzUT. (2,6-^* h^>/-4-((3-7x; + ^>^)t^ 
Tea W 78%. 

25 'H-NMR(CDC1,) 6 2. 43-2. 58 (2H, m) , 2. 86-2. 98(2H, m) , 3.76(6H,s), 
S.01(2H.s). 6. 17(2H,s), 6. 94-7. 40 (9H,m) . 

mmm2 4 7 3-(2,6->>7)U*n-4-«2' ,6' -^^^;i/tf^x-;w-3-<;0 



/ 
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##0!i3 1 tmmzhX. (2' ,6' -S^^Hf^xX )V-Z-4)V)*9S — 
)V t 3- (2 , 6- z? 7 )V3r D -4- 1 h* D 3=- i> V x x; V) 7* D /I >tX?;i/X7 
&*»{b'&'»&*l6tft«»i:UT#}fc. JR* 89%. 

'H-NMR(CDC1 3 ) 5 1. 24(3H, t, J=7. 0Hz) , 2. 01 (6H, s) , 2. 54 (2H, t, J=7. 6Hz) , 
5 2.91(2H, t, J=7.6Hz), 4. 12(2H,q, J=7.0Hz), 5.05(2H,s), 6. 49 (2H, d, J=9. 4Hz) , 
7.06-7. 50 (7H,m). 

WJ2 4 8 3-(2,6-v ? 7;^D-4-((2' ,6' -7*^;Pfcf 7i-;P-3-'f W 
0#j«4t^fcLT, 3-(2,6->?7;V^-a-4-((2' ,6' -v^^Hf^xX 

io ;u-3-<;i/)^ b^i/)7^-;w)7P/^>mx^;uxx^;^e^ffi^^^ 

M«StbT#fc. JK^ 95% 0 

'H-NMR(CDC1 3 ) <5 2.01 (6H,s), 2. 61 (2H, t, J=7. 8Hz), 2. 93(2H, t, J=7. 8Hz), 
5.06(2H, s), 6.50(2H,d, J=9. 6Hz), 7. 08-7. 48(7H,m). 

*»J2 4 9 3-[4-[[3-(2, 6-i?^f M>i?JW ^>i?;W t^r ->] 7xX;H 
15 7°n/1>^^^|/ 

3-(4-t HD^^7x-JW7*P/t>i^^ (180 mg)> 3-(2, 6-^^^;i/^ 
>-J)V)^>'J)Vy)VU—)V (226 mg) 35j;t*> U 7i^M^7^ > (286 
mg) ©h;VX> (2 mL) j«fiftfc:7l/2>;frJ!/#>lfe$>x3\>V (40X b)VJL>m 

m soomg) ^tsfitiTt, sfiTi i^ram#bfeo 

20 Jl/#7A*P^b^7^-T!fifKUfco ff@gX^;i/-^1t> <*«Jtl:9 
)d^3:2 W7~7X>b) TrJRBrrS££fc«fc0* ^^b^(125mg, iR 
^32*) £&M6ifitt4&£UT#fc. 

*H NMR (300 MHz, Chlorof orm-D) 6: 2.23 (6 H, s) 2.60 (2 H, t, J=7. 8 
Hz) 2. 89 (2H, t, J=7. 8 Hz) 3. 67 (3 H, s) 4. 06 (2H, s) 4. 96 (2 H, s) 
25 6.8-6.95 (3 H, m) 7.0-7.1 (6 H, m) 7.2-7.3 (2 H, m). 

mMM2 4 9 tmmzvT, %kT<D$mm2 5 5 1 <o\^m^ 

$mM2 5 0 3-[4-[[4-(2,6->?^5 i ;i/^>>?Jl/)^>^;W^>']7xx;W 
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'H NMR (300 MHz, Chloroform-D) 6: 2.24 (6 H, s), 2.59 (2 H, t, J=7. 8 
Hz), 2.89 (2 H, t, J=7.8 Hz), 3.66 (3 H, s), 4.06 (2 H, s), 4.97 (2 H, 
s), 6.8 - 6.95 (2 H, m), 7.02 (2 H, d, J=7. 9 Hz), 7.05 - 7.15 (5 H, m), 
5 7.29 (2 H, d, J=7.9 Hz). 

iIM2 5 1 3-[4-[(3-^>^K>>';i/)t*~>]7x^W/PA>i^? 

'H NMR (300 MHz, Chloroform-D) 6: 2.60 (2 H, t, J=7. 8 Hz) 2.89 (2H, t, 
J=7.8 Hz) 3.66 (3 H, s) 4.00 (2H, s) 4.99 (2 H, s) 6.85-6.9 (2H, m) 
10 7.1-7.3 (11 H, m). 

mffiffl2 5 2 3- [4- [ [3- (2, / ^ JW ">] 7 x 

3- [4- [ [3- (2, 6->> ;* > >*JM 7 x ~)V] ^DA 

^;Kl25mg), 2 M&mitjr h ij & &7kmm (3mL) , X*/-)U (lOmL) 

(lOmL) , zK (30mL) <Dm-&QHZHUX.1t* VrttiT%m&$:Z'frU, 7jc, 
^+f->T8te#-U ^> ZLt.\ZX D (99mg, JRsjB 82%) gr^fi 

MS (APCI-) 373 (M-H) ' . 
20 mmM2 5 2 tl^midUT^ £AT©^SIM2 5 3$>£tf2 5 4 <Dfc&W&& 

ms#l2 5 3 3-[4-[[4-(2,6-^^^;^>>?;P)^>> ? ;W^-^v]^x-;w 
7n^>i 

JR& : 96*. 

25 MS (APCI-) 373 (M-H) ■' 

»J2 5 4 3-[4-[(3-^>^K>S?JWt^>'] 7x^W ^P/^t 

« : 96Xo fttelSA. 

MS (APCI-) 345 (M-H) . 
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m&M2 5 5 3-{i-l(i-{^^^^(4-y^~)U-l,Z-^yV-)V-2-i)l)T 

N-A*'>;i/-4-7x-Jhl ( 3-f7^H-75 > (390mg) ©N,N-5>*3=- 
JWWAT^F (l.OmL) M^KiHb^by (60%, tfttt, 50mg) £^ 

;W^>^;u]^->}7x-;i/)7 ? P/ , ?>^^5 1 ;K3i8mg)^inx., Sffl-c i n# 

io -ejgffl-r£££tc£rK ^H-fb^-ti (260m g, W48%) &%m&Wtfity}t 

'H NMR (300 MHz, Chloroform-D) <5:0.8-0.9 (3 H, m), 1.2 - 1.4 (6 H, 
m), 1.6-1.7 (2 H, m), 2.59 (2 H, t, J=7.7 Hz), 2.89 (2 H, t, J=7. 7 
Hz), 3.35 - 3.5 (2 H, m), 3.66 (3 H, s), 4.78 (2 H, s), 5.01 (2 H, s), 
15 6.70 (1 H, s), 6.89 (2 H, d, J=8. 7 Hz), 7.11 (2 H, d, J=8. 5 Hz), 7. 2 - 
7.3 (1 H, m), 7.3 - 7.45 (6 H, m), 7.85 (2 H, d, J=7. 9 Hz). 
mmm2 5 6 3-{4-[(4-{[-ryyPtf;K4-7a:r:;P-l,3-^Tl/~;l/-2— r 
)V) 7 5 J ] * ^ > *J)V) Or* ->] 7 x —M 7°u^>M* 

mmm 255 tismutT, mm^m^^t-. jr* : 72*„ 
20 fovtm. 

MS (ESI+) 501 (M+H) . 

H»J2 5 7 3-{4-[(4-{[-f yWK4-7i^-l ( 3-?77-;P-2--f;W 

r 5 y ] ^ 5^;h ^ > ^; w ^-=^ 2^] ^ x ^ p a° >m 

M V 7*?JM-7 3-^7 7-JW2-7 5 > (232mg) ONJ-^^ 

25 f;WA75H (2mL) M^K^-ft;^- h U ^ A (60%, ffttt, 50mg) £^ 

^^O^W^-^MT'x^Wyp/l^y^KSlSing)^^ 1 B# 
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O^ltJtT 1 : 1 9sfi»6 1 : 1 *T^^^X>h) 
T?JRI»TS££K:<k!K JSfittttlfc (322mg) HCDJH5*«**^^ 
(2mL) , rh7kh'D77> (2iL) (Di^Iil:i«?b, 2 as6*»^b 
5 irbVV&Mffi. (2mL) *UP^L, SlTl»«*#fltf&. JE^S^«S* 

MS (ESI+) 501 (M+H) c 
10 H«J2 5 8 3-{4-[(4-{[A*'>JK4-7xrJV-l, 3-f7y-;H-<^) 7 

3- {4- [ (4- { (4- 7 x ~)V-\, l-J-T V-)V-2-i JP)7$;]^ 
^>'^W**5/] 7x-M^O^>8^^ (250mg) fc.*^— ;i- (2mL) , 
Tb7kHU77> (2mL) ©Jl^»flEfo*«|b, 2 h U * A?Ki& 

15 ft (2mL) £iQ;L, miW*#«'tffc. Rjfi»&tt*3!<tettSf, 1 «j£ 

Dehydration tube «*) S) &/B^T<fcjft&, 

(220mg> W90!6) S«»fi81tbT#fc. 
MS (ESI+) 529 (M+H) . 
20 H»J2 5 9 3-{4-[(4-{[-ry7°Dtr;K4-7xx;Wl,3-7^TV-;i/-2-r 

J07sy]^ ^ > s?;w u\ y x x;w y d a >^ 

Hifi^2 5 8i|^^(CUT, 3^4-[(4-{[< v:/^k!;K4-:7xx;^-l > 3-:J : - 
7 y — ;p-2— r ;w 7 5 y ] * 9=-;w ^ > ^->]7i xjw T'n/^t^g 1 

25 MS (ESI+) 487 (M+H) . 

9mm 2 6 o 3- [4- ( (4- [ (7o if (4- [4- ( h u 7 □ / 7 x - ^] - 
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n- ~fu h°;i'-4- [4- (hU7 )V$r p * ^)V) y x -i,z-^y ^ 

> JWfc;jJc*BHfi (477mg) ©N,N-^fMM75H (lOmL) 
{fc^HJ^i* (60%, l£bf£, 104mg) £0*CTrJn*., *»fcRUT30#IHW>* 

SixfjPtiffllfc. IMx^SMifeiMlfU 
mmitX'l : 193&m£> 1 : 1 £-e^i?X>b) TJgiffl-r& C t\Z «fc £ > 
10 U V A7jc^(5mL) Sit 3 ^JSiS^Sr 1 ^^ft 

IBBf* M^'K (230mg, W42H5) 

MS (ESI+) 555 (M+H) . 

is mMM2 6 o fcHttfcixT, &rf(Dmmm2 6 1-2 6 3 <Dtt&w*&m\s 

£%0!2 6 1 3-{4-[(4-{[[4-(4-i7 D n7x-;W-l, 3-^77-^-2- f 

;W Ct°p tf ;W 75y]^?;w ^>*?)V) jr**sl 7x-M :/p a° >^ 

i» : 28*„ jftftfittH. 
20 MS (ESI+) 521 (M+H) . 

fH«J2 6 2 3-{4-[(4-{[[4-(3-* h+->7i-/P)-l, 8-?7»/-^-K 

JR* : 41Xo 

MS (ESI+) 517 (M+H) . 
25 ^|»J2 6 3 3-{4-[(4-{[(5-7x-;i/-l,3-^7 > /-Jl'-2-'r;i/)(ypt!JW 

JR* : 68X. &3*&tirA. 
MS (ESI+) 487 (M+H) . 
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mmM2 6 4 3-(4-{[3-(3-^^7x/^-»^>y;W^v'}7x^)y 

3-(4-k HD^>'7z^)7D^>K^5 1 Jl' (0.396 g, 2.20 mmol), [3- 
(3-^^7 x 7 ^ 7 xZM ^ ^ / -;|/ (0.429 g, 2.00 mmol) cfccfctKh 
5 U^;V*7.7-f> (0.747 mL, 3.00 mmol) (£>h;UX> (30 mL) mW&fr%i 
TliffcU l,l'-(T^*;U2K-;i,)>?h?^U^> (0.757 g, 3.00 mmol) £ 

^if^ira^., lia^TiigLT is P#r B m^bfe. sjm^^it-^ (15 

mL) £tJ0*, *fabfeW^^»JL.T> »£MimfltU7c 0 glS^U^ 
y^^a^b^^^^- ('\=Mt->~20% tlx^JV/A^fV) cfe^O^m 
10 HPLC (10-95!*; T-t h^hU)P/7X, 0. 1% hU7MDiitM) 
T, ^Yb-a-tl (0.414 g, s^m 5530 ^^^^#tLT#7to 
MS: m/z 377 (MH*) „ 

mMM2 6 5 3-(4-{[3-(3-^^7a:/^$/)^>>';W^i/}^xZi;Wy 

15 3- (4- { [3- (3- * 7 x, / 3r is) ^ > t^M7xZ;i/) 7'P/1>l^f' 
;i/ (0.380 g, l.Ol mmol) <D*d?y— )V (4 mL) M^fh7kh*P77> 
(4 mL) jg-&»»EK: 2 M 7jC^t:^-hU^A7jc« (1.5 mL) SST 
24 B#F B m^Lfeo M^KtK^D*., 1 M IMfttlT, I^m^T 

20 Mnufeo ^^fix^^ s\*-v->frt>mm£ki;. mmib&w (0.214 

g, 5830 £$tt&7'yXAil£bT ; f#£:. 

'H NMR (CDCI3) 5 2.32 (s, 3H), 2.65 (t, J=7. 7 Hz, 2H), 2.90 (t, J=7. 7 
Hz, 2H), 5.01 (s, 2H), 6.79-6.96 (m, 6H), 7.06-7.24 (m, 5H), 7.33 (t, 
J=7.8 Hz, 1H)„ 
25 MS: m/z 363 (MH + )„ 

mMM2 6 6 3- (4-{ [3- (4-/f ^7 x / ^ >yJW t+'>} 7 xZJW 7 

mMM2 6 4 tmU tcUT, 3-(4-fc Yu^is? ^-)V)7°nn>m*^)V& 
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[3- (4-^^7x7 ^-»7xz;w * ? y ^mmit^m^n^m 

ttibtifc, JR45 59S5. 
MS: m/z 377 (MH + ). 

§HH0!!2 6 7 3-(4MC3-(4-^^;i/7x/^r^)^>^;i/]^M^ni-;0y 
5 tm>fife 

nmm2 6 5£Pfl«fc:l,T» 3-(4-{[3-(4-^3^:7;c/^)^>^;W;f* 
JR* 58% (A+lJ-^-lSilfM^BiS). 

'H NMR (CDC1 3 ) 6 2.32 (s, 3H), 2.65 (t, J=7.7Hz, 2H), 2.90 (t, J=7.7 
10 Hz, 2H), 5.01 (s, 2H), 6.79-6.96 (m, 6H), 7.06-7.24 (m, 5H), 7.33 (t, 
J=7.8 Hz, 1H)„ 
MS: m/z 363 (MH*) C 

mMM2 6 8 3-(4-{[3-(i->'a:n;nf-;W^>^;i/]^-^->}^acn;i/)^ p a 

15 3-(4-k HD^i/7x-;W7n/1>K^^ (0. 360 g, 2.00 mmol), [3- 
(l-7xn;Hfz ;i/)7ai-;H^^/— ;i/ (0.421 g, 2.00 mmol) *«fctfh'J 
7~?W77^> (0.747 mU 3.00 mmol) ©MKO (30 mL) mifc&fclvT 
«#U \,V -(TV*J*S)V#-)V)*J\£.^}*J> (0.757 g. 3.00 mmol) 

m^-omx. ^mnm^y. ^ux n Bsraii^bfc. m&mz<^tt> (15 
20 mo *mx. tirmvtttmm&nmisx* tim&m&mwzvfr. sis^u* 

WD-7f^77^f- (^^>~2 05K SKX^JV/A+IJ-^) -C t »§Hl<T, 

i0tm4b&®&m&mvt® (0. 64i g, jr# sex) tbt#fc. 

MS: m/z 373 (MH*)„ 

H»J2 6 9 3-(4-{[3-(i-7x-;nfn;i/)^>i;;H^-^->}7'x;-;i,)yD 

25 tf>m. 

1 

6 5 tmmzhx. 3-(4-{[3-(l-7x-^k'z;W^>s;;i']t+ 

77* (^\^u->— mm^T-ivfrznwMi). 
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MS: m/z 359 (MH + ). 

$m&\2 6 s tmmzi^x. z-a-^^a^y^-^y-u/^ym.^^)^ 

'H NMR (CDClj) 52.22 (s, 3H), 2.59 (t, J=7.8Hz, 2H), 2.89 (t, J=7. 8 
Hz, 2H), 3.65 (s, 3H), 5.11 (s, 2H), 6.90 (d, J=8. 5 Hz, 2H), 7.10 (d, 
J=8.5 Hz, 2H), 7.21-7.26 (m, 1H), 7.28-7.44 (m, 5H), 7.48-7.54 (m, 2H), 
10 7.78 (d, J=8.3 Hz, 1H), 7.83 (d, J=8. 1 Hz, 1H) C 
MS: m/z 411 (MH*) D 

mmm2 1 1 z-a-az-(2-^)u-i-^y^M^>^M^-^}y^-M 

3- (4- { [3- (2-^ ?-)V-\-lr y =?)V> * > *J)V\ ~» y x. - )V> y° u n >m * 

15 ^)\y (0.648 g, 1. 58 mmol) — )l> (6 mL) *AVfb7t PD77> 

(6 mD m&mmz 2 m ym^hvu^mm (2 mu mux 75 
^r«^bfe« g^«k:**jp^ 10% ?2L>m*mm?mmzvT, mm*. 

20 (0.534 g, Mm 85%) ^^gf^iLTt#fec 

'H NMR (CDClj) (52.22 (s, 3H), 2.64 (t, J=7. 8 Hz, 2H), 2.90 (t, J=7.8 
Hz, 2H), 5.12 (s, 2H), 6.91 (d, J=8. 7 Hz, 2H), 7.12 (d, J=8.5Hz, 2H), 
7.21-7.33 (m, 3H), 7.37-7. 42 (m, 3H), 7.48-7: 55 (m, 2H), 7.78 (d, 
1=8.5 Hz, 1H), 7.83 (d, J=7.9Hz, 1H). 

25 MS: m/z 397 (MH + ) 0 

mmm 272 3- (4- ((2 1 -x h * ~> t? 7 x x;p-3— f ;W^h^)7i x;w y 
3- [4- [ (3-y d ^e^ > y x -;w y°un >m*^ji (0. 30 g, 
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0.86 mmolK 2-X b^S^ocX^P yW. (0.16 g, 0.95 mmol), "rhy^T, 
h'j7xrMX7-f>/t7^A (40 mg, 0.034 mmol), 2 Mfe&kWt% U 
AfrmmiQ.Z ml). (0.3 mL) &tfh;)/X> (3 mL) (DUS®)*. 

y)vzi>m®m,T. —wmfmmvit. Rj&k*i&m* Rmtiiti^ 

D7h^77^- (^t>/iiXf^=lfl/l-2/l) KTHffiU 3-(4- 

((2'-x h*~/¥? :nx;W3--f )V) * h^v) 7 xx;w -7un>m*?-)V 

(0.21 g> 63*) StfiiWtl/Tffe. 

HCD^ftCD^^y— JV (4.2 mL) 1 »3t**^ h U A*»* 

10 (1.3 mL) %JP^ H3|H]8fc#b&. 1 *je*MfcT pH7 

x?;p=3/2~i/4) m&ffi&o&mit'&w (o.n g , jr* 84$) 

MS(APCI-):375(M-H). 
15 ^^112 7 3 3-(4-((2'->77 ¥7 x.~)l-3~1 )l) * h^»7xrjW7D 

^1^12 7 2 i^CUT, 3-[4-[(3-7D^^>>?;Wt^y]7x^W7 a 

*£&iS&ii iMM 6X) o MS (APCI-) : 356 (M-H) . 
20 »J2 7 4 3-(4-((2'-t ^P^tf 7xX;W3~f )V) * h^'»7x-jW 

#t2&#l2 7 2 .h^icbx, 3-[4-[(3-7'pqE^>^;0^>']7xx;wy 
□^>i^^sr; 2- (4, 4, 5, 5-x h ^*9\>i>-i, 3, 2-^^-y-^p 5 >-2— r 

jW^xy-Jl/^.^^^b^^^bfCo ft&fSA(J|£SM3%). MS(APCI- 
25 ): 347 (M-H). 

7 5 3-(4-((2' - (/f i^t) ^7x^-3-^;!/) ^ h^v') 7x~ 

;W7*o;t>i 

mMM2 7 2 tN«ttT, 3-[4-[(3-yD^>>;J^)^V]7IZ;^]7 , 
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Lfco m&ffi£h(W&Z9%)o MS(APCI-):377(M-H). 

mmm2 7 6 3-(4-((2*-(x^>/^M-;Wlf7i-JH-'fJl/)^h + 

5 HJS0!I2 7 2 tRMSItelLT, 3-[4-[(3-7a^>^W^^]7i-JW7' 
□ A°>^^^;i/S.D? 2-X h^^M-J1.7x^^D»5«^ 
*-&^Lfco ifim(^129!). MS(APCI-):403(M-H). 
§l»!|2 7 7 3-(4-((3-(2,6-^Wi; + '»^>^l/)^i/)7i- 

10 3-(4-hHD + y7xr;07°n/1>i^5 l JKO.25 g, 1.39 mmolK [3- 
(2,6-^^7iy^»7irjW/^7- ;U (0.41 g, 1. 81 mmol) 
h'J7x^$X7^> (0.47 g, 1.81 mmol) ©fh7tHD77> (5 mL) 

mmz, ^mwr7^^ti)v^>m^^)v hjvx.>mm (40%, 0.82 

15 ^yjW7A^OYh^77^- C^U" >~A^1j->/MXfJH/l) 
T^U m^^^^^b^ (0.27 g, W 50S5) £f#fc. 
] H NMR (CDC1 3 ) d : 2.11 (6H, m), 2.59 (2H, t, J = 7. 8 Hz), 2.89 (2H, t, 
J = 7. 8 Hz), 3i 66 (3H, s), 4.97 (2H, s), 6.66 (1H, dd, J = 2.4, 8.1 
Hz), 6.81-6.91 (3H, m) , 7.00-7.14 (6H, m), 7.24 (1H, t, J = 7.8 Hz). 

20 HWJ2 7 8 3-tt-«Z-(2,S-z;*^)Vyx.;*^)^>i?J\s)*3r>')yx.~ 

3- (4- ( (3- (2, 6-v 5 * J-)V 7 x / ^ v) ^ > ^»7x -)V) 7° D A >gfe 
(0.24 g, 0.62 mmol) ©^^y-;i/}§^(5. 0 mL) tc, 1 ^zKM^ 
hU^A7K» 0.2 mL) SriDiL. »T2 R#TO#bfc 0 
25 3S^£Mx^;W£T1f$?U 1 ^^R^jc^T^, ftjftft, te 

^;i/=3/2^1/4) CTiSb, ifiiAOliift^ft (0.15 g, JR* 645K) & 
MS(APCI-): 375 (M-H). 
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7 9 3- (4- (.(4- (2-* 3^:7 1; ^i^)OiPJh)^r^^)y 3L~)V)zf 
7 7 tEMIIteUT* 3-(4-t HD^^7i-JI/)^DA>f 
5 o-^uv/-;i/R^4-^D^E^>xr;P5 ? tKJ:0'&^ (fit, &j«SI£/$#r 
lM£;i/A)£JBV^c) . 4gfi«rj|(JK*56%). 

'H NMR (CDC1 3 ) <5 : 2.23 (3H, s), 2.60 (2H, t, J = 7. 8 Hz), 2.90 (2H, t, 
J = 7.8 Hz), 3.67 (3H, s), 4.97 (2H, s), 6.86-6.95 (5H, m), 7.04-7.21 
10 (4H, m), 7. 23-7.29 (1H, m), 7.35 <2H, d, J = 8. 7 Hz). 

$mm2 8 0 3-(4-((4-(2-^^r7jc/^5/)^>>>;W^>')7x-;i/)y 

mM®\2 7 8£Hgi!fcbT* 3-(4-((4-(2-^^;W^oiy^>')^>v';i.)^ 

15 63%) o MS(APCI-): 361(M-H). 

S£»J2 8 1 3- (4- ( (3- (2-^ ?;P7 1 7 ^ > t+>') 7 jW ^ 

IM^A)*/^*:) . ^fifflftfe 01**28*). 

'H NMR (CDC1 3 ) 5: 2.22 (3H, s) , 2.60 (2H, t, I = 7. 8 Hz), 2.89 (2H, t, 
J = 7.8 Hz), 3.67 (3H, s) , 4.99 (2H, s), 6.79-6.94 (4H, m), 6.98 (1H, 
25 s), 7.03-7.21 (5H, m), 7.22-7.34 (2H, m). 

mmm2 8 2 2-U-((3-(2-^^)iy ^)^>V)V)^y)y irjwy 

£ft0!i2 7 8 il^^LX, 3-(4-((3-(2-^^;W7aiy^^)^:>v;W^ 
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58%) . MS(APCI-): 361 (M-H). 

mmm2 8 3 3- [4- [(2* ~Ms.)v\^y x— ;i/-3--r m * h*W7 i=;wy 

5 3-[4- [(S-^Ot^^^V) t+'>] 7 x - JV] yn/OU tert-^;i/ (3.5 
g, 8.94 mmol), 2-*^5JV7x-Ma>^ (1.47 g, 9.83 mmol), fh7 
b U 7 1 7 ^ 7 A (413 mg, 0.36 mmolK 2 ^JfeJftBfe* 
UtfA#»#(7 mL), X^y— ;i/ (7 mL) RtfbJH> (70 mL) 

^AZn^by^y-c- (^+i->/mx^;w io/i~4/i) »ct*msu m 

fiift!R<0*lBft;«&«& (3.62 g, 97*) £#fc 0 

'H NMR (CDCI3) <5: 1.41 (9H, s), 2.50 (2H. t, J = 7. 8 Hz), 2.85 (2H, t, 
J = 7.8 Hz), 5.11 (2H, s), 6.90 (2H, d, J = 8.7 Hz), 7.13 (2H, d, J = 
15 8.7 Hz), 7.33 (1H, m), 7.42-7.55 (5H, m) , 7.65 (1H, m), 8.03 (1H, dd, 
J = 1.5, 7.8 Hz), 9.98 (1H, s). 

mMM2 8 4 3'-[4-(2-tert-^ , h^'>^;^x;vx^;i')r7xy^5>pt5 t ;i/] 
t'7i x;i/-2-# )l># >m 
3- [4- (2* - Jjsjl/ 3JH£:7 i-JH"f h 3r $/) 7 31 X )V\ 7 O n >m t er t- 

20 ^;H1.5 g, 3.60 mmolK U HJ A' (0.43 g, 3.60 mmol), 

2-^^;U-2-^>(1.72 mL, 16.2 mmolK tert-^/— )V (7 mL) , 7K (15 
mL) Mfh7kFP77> (15 mL) ©jg^fcfc, oraj^TM***^ h U 
>7A(1.22 g, 10.8 mmo\)^:MX, mUlZT 2 mfflMWhfc. SJB«E*Bt»X 
^WCTSffRU *fcT«B8K &&(&*gt&^*5^A)^ Mffiil^bfc. 

25 ^£vU#^;i/#^A#a^ b^?^- (^tf>/Smx^=2/l~ 
1/2) ICT»«U fSfiifittOiSHrtl'&fcj (1.12 g, 72%) 

'H NMR (CDC1„) <5: 1.40 (9H, s), 2.50 (2H, t, J = 7. 2 Hz), 2.84 (2H, t, 
J = 7.2 Hz), 5.09 (2H, s), 6.88 (2H, d, J = 8.7 Hz), 7.10 (2H, d, J = 
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8.7 Hz), 7.20-7.47 (6H, m), 7.56 (IH, m), 7.93 (1H, m). 

mMM2 8 5 3-(4-((2'-((^^^7S;)^M^)t , 7x^H-^;W 

3* -[4-(2-tert-^ h^S^lotfXjVX^l/) 7i7 3^>*3Ml/| tf? :nx;i/- 
5 2-*;l/^>m(0.24 g, 0.56 mmol), ^fJP7^U> (2M <r V 5 k H P 7 ^ 
0.42 mL, 0.84 mmolh l-k FP^v"^/ h U TV—;!'— 
(0. 13 g, 0.84 noD^NJ-^^^WATS f* (6. 0 mL) ©SH-g^Kl, ^ 
IIJ^T l-x^;P-3-(3-^^ ^77°a tf;V) ^Ul/tfvM* 5 H mmM 
(0.16 g, 0.84 nunoD^ln^, IsJiSKlT 12 f#F«miJ$L;fc 0 HJ«£H&X^;t/ 
10 tCT^U ^fnmWTlc, 5X^m^*U^A7j<^S:^f0^7]clCTjiia^ 

AZa^htfyy-t- (^*+>->/@mx^;p=2/i~i/2) izxmmv. M&fti 
Wi <D 3- (4- ( (2 ' - ( ( i? * T 5 J ) * x;l/) t? 7 x X JW3--T JV) ^ b 3r ~» 

^HPLC(^9^x>h-^^--r^;^A){cTi^iMu^ ^fcfto&JBtt^fcKBs mg, 

J«26%)£#fco MS(APCI-): 402 (M-H). 

mffiM2 8 6 3-(4-((2'-(TSy*;i/^-JWtf^xZi;l/-3— r;i/)^ b^rv-) 

7x-;W7"nA>i 
20 ^J609 2 8 5 fcHttteLT, 3' -[4-(2-tert-:/ Y^tl )Vi£~)VJL^)V) ~7 

tf y x x; w 2-# ;w* 1-t FD+v , ^>y h u TV 
7>^xtfA^&a«te^4&&£7fcu&. asfe^lir (^66%) . 

MS(APCI-): 374 (M-H) . 

§H»iJ2 8 7 3 , -((4-(2-*M^yXfjV)7xy^-»^^WH7xZJl/- 
25 2-j3)ltf>m. 

3' - [4- (2-ter t-7 h =¥ )Vi$-)V3L^)V) 7i/*^ J-)V\ k* 7 x x;U- 
2-#;i^>^(0. 15 g, 0.35 mmol)Sh>J7;U^-PWB6(3 nL)fc»*U 
KIT 1 P$HSI#bJfc. U »ajE*'>U*yjW*^A^P*7b^ 
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Mik&m (21 rag, MS(APCI-): 375 (M-H) . 

mmm2 8 8 3-(4-((2\6'-^ b^r'>tf7x^;i/-3-r;i/)^ h*zs)7 3L- 

fro l«i()R$93%), 

'H NMR (CDClj) 6: 2.59 (2H, t, J = 7. 8 Hz), 2.89 (2H, t, J = 7. 8 Hz), 
3.66 (3H, s), 3.71 (6H, s), 5.08 (2H, s), 6.65 (2H, d, J = 8.4 Hz), 
10 6. 92 (2H, d, J = 8.7 Hz), 7.11 (2H, d, I = 8. 7 Hz), 7.23-7.33 (2H, m), 
7.34-7.45 (3H, m). 

mMM2 8 9 3-(4-((2',6'-^^ h^->lf7x^H-^;W^ h + '»7iZ 

mmm2 7 StmmzVX. 3-(4-((2\6'-^*b3r^b*:7a:-;i/-3-^;W 
0W86%). MS(APCI-): 391 (M-H). 

mmm2 9 0 3- (4- ( (2' , 6' - v?x^;p t: 7 jw ^ h + 7 x r 

mmm2 7 7 t^icbT> s-w-t ^u^y^-)v)fu/^>m^)i^ 
20 n (2' , 6' -^x^;i/ tr y x ~;v-3--r ;w ^ ^ / 6 ^jate-g-^i L fc e 

'H NMR (CDCI3) d: 0.99 (6H, t, J = 7. 5 Hz), 2.30 (4H, q, J = 7. 5 Hz), 
2.59 (2H, t, J = 7. 8 Hz), 2.88 (2H, t, J = 7. 8 Hz), 3.66 (3H, s), 5.10 
(2H, s), 6.88 (2H, d, J = 8.4 Hz), 7.05-7.20 (5H, m), 7.21-7.33 (2H, 
25 m), 7.38-7.48 (2H, m). 

^»J2 9 i 3-(4-((2',6 , -^x^;nf7xn;p-3-r;w^ b^)7xr 

JW7DA>t 

H»J2 7 8 tmmiZl^T. 3-(4-((2' J 6'-'7X?>k , 7x-;i/-3-<;W^ 
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^52%) 0 

'H NMR (CDCI3) <5 : 0.99 (6H, t, J = 7. 5 Hz), 2.30 (4H, q, J = 7. 5 Hz), 
2.64 (2H, t, J = 7.8 Hz), 2.90 (2H, t, J = 7. 8 Hz), 5.10 (2H, s), 
5 6. 86-6.93 (2H, m), 7.07-7.17 (5H, m), 7.21-7.31 (2H, m), 7.39-7.46 (1H, 
m). 

MS(APCI-): 387 (M-H). 

m&W2 9 2 3-(4-((2" ,V -i?7 )V3TU\f.7 OV) * h*'»7xZ 

tf(2\ 6' -5^7;^ p b*7 xn;W3— f ;W * ^ / s3»f&&*s-&jfct/ 

'H NMR (CDC1 3 ) 6: 2.60 (2H, t, J = 7. 8 Hz), 2.90 (2H, t, J = 7. 8 Hz), 
3.66 (3H, s), 5.09 (2H, s), 6.88-7.04 (4H, m), 7.12 (2H, d, 1 = 8. 7 
15 Hz), 7.29 (1H, m), 7.39-7.56 (4H, m) . 

mmm2 9 3 3-(4-((2\6'-^:7;k:frPtf7x~;W3-^;W* f^y)7i^ 

)V)7un>n 

20 OW 865K). 

'H NMR (CDClj) 6: 2.65 (2H, t, J = 7.8 Hz), 2.91 (2H, t, J = 7.8 Hz), 

5.09 (2H, s), 6.89-7.04 <4H, m) , 7.13 (2H, d, J = 8. 7 Hz), 7.29 (1H, 

m), 7.39-7.55 (4H, m). 

mffiM2 9 4 3-(4-((2',6'-i?X^;Vt*^ai-;i/-3-'1 , ;V)^ h*Fl/)-2-7)V 

25 tn7izji/)7nn>fi^ 

>Wttt)V&&W , 6' -s^n^nf 7 x ~;i/-3— f ;w ^ ^ / — &*«Hb£- 

^££-/&Lfc„ £tft«i#» (iR* 80%) . 



WO 2004/041266 



PCT/JP2003/014139 



341 

'H NMR (CDC1 3 ) 6 : 0.99 (6H, t, J = 7.5 Hz), 1.23 (3H, t, J = 7.2 Hz), 
2.30 (4H, q, J = 7. 5 Hz), 2.57 (2H, t, J = 7. 8 Hz), 2.89 (2H, t, J = 
7.8 Hz), 4.12 (2H, q, J = 7.2 Hz), 5.08 (2H, s), 6.60-6.71 (2H, m), 
7.03-7.17 (4H, m), 7.19-7.31 (2H, m), 7.35-7.48 (2H, m). 
5 HSS0II2 9 5 3-(4-((2\6'-v>X3^fc*:7x-;W3-f ;l/)* b*~»-2-7)l 

h ^ ~» -2-7 )V-* p 7 x x;W 7'un >mz-^)Vfr £ mmik&Vo*&}&lsf£o 

m^^mmiWo MS(APCI-): 405 (M-H). 
10 »J2 9 6 3-(4-((2'-(t:^n^^^^;l/) ¥7 )l) * h=^-» 

3-(4-(2'-*;i/5;i/t'7i n;i/-3— r ;wh^-»7i x;w ^ d a° t er t - 

^;K0.30 g, 0.72 mmoDS:^^/— ;K6 mD&U^h^fc: KD77> (6 
mL)<DM&mmzmm^, »TT?J<fiifc*O^HJ^A (14mg, 0.36 
15 mmol) &lMXt^ |SI^T* 2 P^lil^Ufeo SJ«£M^ £§@«!^ 

m$k& u # y^* ^a^h^h^^- (^^i?- >/^x^;i/= i o/i ~ 
I/O izTmmv. m&i&vtviBtmik&y} (0.25 g, w 83%) £#fc„ 

'H NMR (CDC1 3 ) <5: 1.41 (9H, s), 2.50 (2H, t, J = 7.8 Hz), 2.85 (2H, t, 
20 J = 7. 8 Hz), 4.56 (2H, s), 5.10 (2H, s), 6.90 (2H, d, J = 8. 7 Hz), 
7.12 (2H, d, J = 8.7 Hz), 7.23-7.45 (7H, m), 7.56 (1H, m). 

mmm2 9 7 z-u-ar -(t\zu*z/*^)V)}i7 x.-jv-z-^ m * 

3-(4-((2' - (t Hp^^^^W t'7i n;v-3— f ;V) * b * -» 7i^JW7D 
25 /^>m. tert-y^)K0.25 g, 0.60 mmol) £ h U 7)ljru 0^(2 mL)£igfl¥U 

-r^;PA)(cTJ»^-r§:i<i:[CJ;«9, i^8i©»^U (10 mg, 530 
feo MS(APCI-): 361 (M-H). 
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mmM2 9 8 3-[4-[[3-[^>> ? ;Kx^;W)T^y3^>> J ;W^-^^]7a:- 

)V~]7°un>m 

3- [4- [ (3-^n ^ >z?)V) 7 x - M 7° D A° >WL*?-)V (0. 30 g, 

0.86 mmol), <>e;;Kl^)75 >(0. 20 mL, 1.29 mmol)> 
5 (0.39 g, 1.20 mmol), HJ X (3^>S> U =T>T^.Y » =J*?i?VA 

(0) (0.031 g, 0.034 mmolh rac-2, 2' -k'X(^7i^^7^)-l,r - 
tf^7^;K0.032 g, 0.052 mol)R^h;PX>(6 BL)©Jg^*»^ S^f#ffi 

10 . at&*^y— JK4 mL) Wrh7k nL)©JB'&»?KtCjft»b, 1 

MfeTkmiki- h U 8 mL) ZtiQZ., mmrc 2 B^W^L/to >K/£2g 

1 ^^mfcT ph7 1:1311, mm^MzTftmmmvit. mmm* 

15 ^;V=2/l~l/2) U »6*^©£»fb^» (42 mg, Wl3%)$#&, 
MS(APCI-): 388 (M-H) . 

££1012 9 9 3-[4-[[3-[l^K7xZ»T$;]^>^Wt+'>]7i- 

20 nA>m^^;vs^x^;i/(7xri;0T^>^e.^M'fb'&tJ^'&^L,^:. 

^oufeJSSS 0K^11%) . MS(APCI-): 374 (M-H). 

£«J 3 0 0 3- [4- 1 [3- ( fc? 7 x ~;W3--f ;>t 5 y ) ^ > v ;W ~>] 7 x n 

mmm2 9 8 tannic it, z-u-az-yu^^y^jv)^^ 7i-;w7* 

25 n/i>m^^;VRi^t*7xx)i/-3-<;i/T^>^e>^'ft;^$^bfeo & 

feSSlI, (W6%) . 

'H NMR (CDCI3) 6: 2.65 (2H, t, J = 7.8 Hz), 2.90 (2H, t, J = 7.8 Hz), 
5.00 (2H, s), 6.90 (2H, d, J = 8.7 Hz), 6.98 (1H, d, J = 7.5 Hz), 
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7.02-7.20 (6H, m), 7.27-7.46 (6H. m), 7. 53-7.59 (2H, m). 

mmm3 o 1 3- [4- [(3-7^: >j ; ^>y;w t^y] 7 i-jw ^o;t>t^ ^ 

)\> 

(3-7Z.U yyx.~)V)*?y—)Va.ll g, 5.62 mmol), 3-(4-tHD^i/7 
5 x^;i/)^ > P/t>^^^;l/(1.22 g, 6.75 mmqlK h'J7x~;W7>f> 
(1.92 g, 7.31 mmoDS-^h^b HD 7^X20 mL) Oig^tC, O'CjS^T 

7V-Jts)v-^ym.-j^)v b)VJLymw.{AQ%, 3.32 mD&mx, ^mzi: 
io jaib^a.oi g, ^5o%)^#fcc 

'H NMR (CDCI3) (5: 2.60 (2H, t, J = 7. 8 Hz), 2.89 (2H, t, J = 7. 8 Hz), 
3.66 (3H, s), 4.99 (2H, s), 5.74 (1H, s), 6.89 (2H, d, J = 8. 7 Hz), 
6.92-7.15 (7H, m), 7.22-7.30 (4H, m). 

mmM3 0 2 3- [4- [[3- [7 i-JK7°ntfJW7 5 ^^OVMHr^r^y x 

15 zjWyay^H 

3-[4-[(3-7-'j;^> SMW ~>] 7 x - ;W 7°DA>^ (0.20 g, 
0.58 imol) O N, N-i^^ 7 ^ H (4 mL) ^^C, 0*CJfc#T 60X**-fb 

:M-U#A (0.035 g, 0.86 mmol) ^Jn^., I^jBfcT 10 4MHISti^Ufc. 

0tt^Tn-7Dlf;V7*n5H (0.063 mL, 0.69 mmol) S.tX3^{ti 
20 3-hVy& (0.10 g, 0.69 mmol) &t®X, ajftTf 16«IW«^bfc. JKJ«& 

n&**5> ;K3 n)Rr;fh7kFP75>(6 ml) 

*#U 1^7KM^hU!7A7KM(1.5 mL)^DA. Ifitmi»L 

*7A^D7 vy^y*— kit**® (^f>/saif;i'=4/i-i/» u 

&fitta<Z>5SBft<&4»(0. 11 g, 4**47*) MS(APCI-): 388 (M-H). 

H»J3 0 3 3-[4-[[3-[7'5 1 JK7xZJW75/]K>i;jWt^y]7xZ 
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H (iR^57%) . MS(APCI-): 402 (M-H). 

mmM3 0 2 tiifclT, 3-[4-C(3-7-Uy^>^)^5/]7x^] 

(JR^74%) „ MS(APCI-): 436 (M-H). 
10 ^&&0!]3O5 3- [4- [(3-7 - U / ^> vJl/) t+^>] 7 xn^] 7D A>it 

mmm2 7 s tmm\zvx, 3-[4-[(3-t- 'j y ^>^;w t+i/] 7xz;w 

MS(APCI-): 346 (M-H) . 

mm 3 0 6 3- [4- [ [3- H V (7xrjl/) T == / ] ^ >i?;W >-] 7 

15 x-;v]yDA>M 

fH»J3 0 2tP8«fcLT, 3-[4-[(3-T^U/^>v ? ;i/)^->]7'x;-^] 
7dA f 7 7?^7d S FftZ&mik&Wn&'&murc:. 

zL&B^i (JR$ 12%) . MS(APCI-): 402 (M-H). 

mmms 0 7 3-(4-<(4-<<X^;W3-*3\)V:7x:iJW75y)*^W^>5> 

20 ;i/)t^'»7x-Jl/)7aA'>i 

3- (4- ( (4- {V a a * g^; 10 ^ > ^ 7 x^W 7a a* ^;K50 
mg, 0. 16 mmol)ON,N-v 5 ^3 i ;i/^AT5 KG liUttHKIC N-X^Wm- 
^>(51 mg, 0.19 mmol) © N,N-^^5 i ^Jl/A75 F (0. 5 mL)^, mWth 
U^A(33mg, 0.24 nmol) *in^.T 70*CT? 66 I^Mfll#^Ufc. R^fo7K(2 

25 nL)*tO*.. v J ^nn^^>(2 rnDTtttBLfco ftM * GeneVac 

m*>tl1t*ki$®&** ;K2 mL)fc:*#U l&£*SMt^hUtf A#» 
i&(0.32 bL, 0.32 mmol) *in^., SfiT 18 B#K&#b}fc. 1 Sg* 
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GeneVac l^lilIT«ff8IUc. »fM&£a4RHPLC(^5 5?X> MM 

. ?)]sB)T?mm-r%>z£\z£t)mmfc'£t®(n mg, 26*)£#zc. ms (esi+, 

m/e) 404 (M+l). 

5 OTCIWI 3 0 8 3 3 8 ^"rtt-g-tlteU HtfS^J 3 0 7 tl^K: 

it, 3- (4- ( (4- (# p p * 5^; w ^ > *J)V) jr* ~» 7 x ~Ji) 7 p /\° >^ * 

(50 mg, 0.16 mmoDRZtttmT&T S. >fr<Z>&!&Vrco 

^MM3 0 8 3- (4- ( (4- ( (2- (7 xz;^;i/^z;i/) 7 5/)^ 
J-)V> ^ > *>M Jr* 7 x x; W ^p A >m 

10 i&* 43 mgc MS (ESI+, m/e) 468 (M+l). 

H»j3 o 9 3-(4-((4-(((3-7xy^->^>^)r$;)^f;w^>> J JW 

IKS 40 mgc MS (ESI+, m/e) 468(M+1). 

HWJ3 1 0 3-(4-((4-(((4-7x/^>^W7a;)/5 : JW^>^V) 
15 t*^7xrjW7'n/oi 

JR* 37 mg„ MS (ESI+, m/e) 468 (M+l) . 

mm^)3 1 1 3-(4-((4-(((4-(2-tf^>?n;^^>')^>> ? ;WT^y)^^ 

;W a 7 x-;W 7n/i >i 

iRfi 13 mgo MS (ESI+, m/e) 470 (M+l) „ 
20 H»J3 12 3-(4-((4-(((2->'xy^r>/^Dtf;P)TSy)^^;W^>^;i/) 
t*y)7x-JW7DA>i 

JR* 33 mg. MS (ESI+, m/e) 420 (M+l). 
ft|;8SF!]3 1 3 3-(4-((4-(((2 ) 2-77x-jH^l/)75;)^?JW^>^W 

^ x 7°d ;^ >M 

25 IR» 45 mg. MS (ESI+, m/e) 466 (M+l) „ 

HM0iJ3 1 4 3-(4-((4-(((b*^x-;W2-<;i/^5 i ;U)T5/)^^;i/)^>> J 

JRft 47 mg. MS (ESI+, m/e) 452 (M+l). 
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m&M3 1 5 3-(4-((4-(((h'7i-JH--<^^f;W75y)^^W^>^ 

)V) Or* -» 7 x y p A 

IRS 32 mgo MS (ESI+, m/e) 452 (M+l) » 

mmm 3 1 6 3- (4- «4- « <if 7 i^h t == y ) * *>i? 

5 ;w Or* 7 x 7 n ;\° >M 

IR» 12 mgo MS (ESI+, m/e) 452 (M+l). 
mm&l3 1 7 3-(4-((4-(((2-7x-;h2-(l-E D 'J ^-;WX?;W75 /) 

JRM 40 mgo MS (ESI+, m/e) 459 (M+l). 

io #iJfe0iJ3i8 3-(4-((4-(U5 L ;Ki-^x-;i/-2-(i-tfaU> ? r:;i/)x^;u)T 

iR* 18 mgo MS (ESI+, m/e) 473 (M+l). 
^Sf£#)3 1 9 3- (4- ( (4- ( ( (2->7 / If (7 x-JW 7 5 / ) ^ ^ > 

15 JRS 15 mgo MS (ESI+, m/e) 415 (M+l). 

H»!l3 2 0 3-(4-((4-(K>7;K7i-;W75/)^fJW^>^W^ 
-»7xn;v)yDA>M 

IRS 21 mg. MS (ESI+, m/e) 452 (M+l). 

mMM3 2 l 3-(4-((4-((x5 1 ;K2-^^;i/^xn;i/)T^y)p<>9 : -;i/)^>^ 

IR* 22 mg. MS (ESI+, m/e) 404(M+1). 

nnmz 2 2 3-(4-((4-((7*f;K7i^)75/)/f;w^>^)^ 

'»7zr;W7n;t>BS 

JRS 39 mg. MS (ESH, m/e) 418 (M+l). 
25 ^»J3 2 3 3-(4-((4-((7x-;H7°OlfjW7S/)^f;W^>^)^ 

*R* 23 mg. MS (ESI+, m/e) 404 (M+l). 
Ul»J3 2 4 3-(4-((4-(K>f;H7xn;W75/)^^l/)^>^Wt+ 



WO 2004/041266 



347 



PCT/JP2003/014139 



mm 21 mg„ MS (ESI+, m/e) 432(M+1) 0 

nmm3 2 5 z-(4-ai-ax.^(2-i-y^)U)r^/)^j\y)^>^Mt^ 

5 IR» 7 mgo MS (ESI+, m/e) 440 Oi+l). 

mmm 2 6 3-(4-((4-((-f y^Dtr;K7o:n;WT5y)^^;w^>^;p) 
^•^ -» ^ ai — ;W 7 a a° >» 

iRS 6 mgo MS (ESI+, m/e) 404 (M+l) 0 

mmms 2 7 3-(4-((4-(k>^k^^)7s / ) jw^v^w 

10 *»7x^)^>i 

iR* 51 mg. MS (ESI+, m/e) 390 (M+l). 

mmm3 2 s 3-(4-({4-(((4-^dd7i-;w gwW7$,/)^»^> 

•R* 20 mg„ MS (ESI+, m/e) 410 (M+l). 

15 *jg^j3 2 9 3-(4-((4-(((3-^^;i/^x-;i/) (yntf;WT^7)^^;w^ 

iR* 29 mg. MS (ESI+, m/e) 418 (M+l). 
HJg0!J3 3 0 3-(4-((4-((^>^V75/)^^W^>^l/)^'»7x 

20 JRfi 58 mg. MS (ESI+, m/e) 466 (M+l). 

nmm 331 3- (4- < (4- ( a > $w cx^; w 7 ^ / ) * ^ > sw) 

y)7x-;W7 i nA>i 

iR* 46 mg. MS (ESI+, m/e) 404 (M+l). 

H»J3 3 2 3-(4-((4-((^>^;K^;i/)T^/)^^;v)^>> ? ;v)^-^ 
25 ^)7x-;W7a;t>i . 

«K* 63 mg. MS (ESI+, m/e) 432 (M+l). 
mmM3 3 3 3-(4-((4-(((4->7n^yJV7x-;W75/)^^)^> 
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iR« 7 mg« MS (ESI+, m/e) 444(M+1) 0 
mmm3 3 4 3-(4-((4-«(2— r^^/[l,5-a]krU^>-3-r;WX^;l/) (7x 

7 ^ y ) * J-)V) ^ > 5?;w ? x ~;u) ^D^>jt 

JRS 9 mg 0 MS (ESI+, m/e) 506(M+1)„ 
5 H»J3 3 5 3-(4-((4-(((4-(4-i7aa>'xr:;U)-l,3-^TV'-;W2— r 

ji/) 7 s. j ) * ^ >-jm -» y x y pa >^ 

JR* 18 mgo MS (ESI+, m/e) 493(M+1)„ 
££&0i3 3 6 3-(4-((4-(((4-(4->i7P^>';i/7ai-;l/)-l,3-^7V-;i/- 

2-^f;w w?;W75 ;)^^)^>^W^v')7i^i/)yD; , i>il 

10 IRS 2 mgo MS (ESI+, m/e) 54l(M+l) 0 

USS^J 3 3 7 3- {2- [ (4- { [4- (2-# i/X^M 7i/ + ^]/f;W^> 

>w 7$/]-4-7i n;i/-i , 3-^7 y~;w5--r m y°un >m 

iR* 10 mg„ MS (ESI+, m/e) 531(M+1)„ 
^»J3 3 8 3-(4-((4-((^^;K4-(5,6,7,8-^b^t: ^D-2-^-^^l/n 
15 3-?7l/-;V-2-f;i/)7$ y ) ^^l/)^>^JWt*^)7i-Jl/) 7*n 

IRS 6 mgo MS (ESI+, m/e) 513(M+l)o 
^»!|3 3 9 3-(4-((6-^>^l/^-^r^-2' ,6' -^^^-t^i-JH-f 

;W * b=^» 7x^;i/)7 1 P/ , ?>t^5 1 ;i/xxf;i' 

20 ###]31 £l?3*ilfcbT, (6-^>^^->-2' ,6' -Z?*^)l-\£7x.~ 

)\,-z~i ;-)vtL 4-t k D+j/7x-^7;DA>tt^^ixf;^ 

SSl^iSifiyj XAS t tT#fc, JR* 55% 0 
'H-NMR(CDC1 3 ) <5 2.03(6H,s), 2. 59 (2H, t, J=7. 6Hz) , 2. 89 (2H, t, J=7. 6Hz), 
3.66(3H,s), 4.95-5.08(4H,m), 6. 88 (2H, d, J=8. 8Hz) , 6. 94-7. 42 (13H,m) . 
25 H«J3 4 0 3-(4-((6-^>>^;i/^-^i/-2' ,6' -*J )V-\i7 ^~)V-l~1 

;W^h+-/)7x^;W7aA>i 

###14 tmWzVX. 3-(4-((6-^>^;P^^-2' ,6' -V^iV-My 
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Sife^WAlitTifc. Mm 69%o 

'H-NMR(CDC1 3 ) 6 2.03(6H,s), 2. 64(2H, t, J=7. 8Hz) , 2. 90 (2H, t, J=7. 8Hz) , 

4. 97-5. 10(4H,m), 6. 88 (2H, d, J=8. 4Hz), 6. 95-7. 46 (13H, m) . 

nmm 3 4 1 3-{A-[(i-{L(.Z-*^)l'7*7-)V) (4-:7xx;i,-l,3-^7*/-;l/-2- 

5 ^JW7$;]^ ^ >^;i/) ~>] 7 x - ;w rfu n >m^)i 

N-(3-^5 1 ;i'^'5 1 ;i/)-4-7x-;i/-l,3-^TV-;i'-2-T5 > (370mg) , fcm 
iti-hWA (60* ifctt, 50mg) , NJ-^^fWMTSF (5mL) 
®&Mm.T* 1 ^^^^iffco H^^ti^ 3-(4-([4-(^nn^^)^>i? 

10 fc« S^?g^^7j<fc^^> i^^m7X«T^tt^bfe^ @^x^;n? 
irttBLfco SixfJH^ Presep Dehydration tube (fB^M^ ($0 §g) £ 

ffl v>t<6«i«, mm v xmmw&ftw hplc ^ ^x > h if-f ^ ^ a) t-m-t 

mmfc&m (250mg, W47*) £3t£»t^£bT#7c: 0 
MS (ESI+) 529 (M+H) e 

15 mmrn 342 3-{4-[<4-{[(3-^^^;w (4-7x^-1, 3-^r\/-;u-2- 

3- {4- [ (4- { [ (3-* J-)V7?-)V) (4-7iz;H, Z-^TV-JV-Z—f )V)7^J~\ 
/?;W^>y;Wt^'>]7x-Jl/}7°n; i ?>i^5 1 Jl/ (240mg) Srp«.^y-;i/ 

(2mD . ^hjtFvy^yttmo&M&mmizmmv, zm^m^v^ 

20 V&ymm (2mL) £in*., MT.i BtM^Jgiffc. Kmm&W&Mz&g, 

Presep Dehydration tube m^dUm (80 M) ^ffiV^T^^ liLTg 
H^-g^ (220m g> .W90«) &Mfii»itt#fc. 
MS (BSI+) 515 (M+H) . 
25 #|«!]3 4 3 3-{4-[(4-{[(4--f V tf;i/-l, 3-^T V-JI/-2-- Ok) (3-* 

y^;w t $ / ] j* ^ > vW) ->] 7 xx;w :/n a ^ 

4— T yyptr;i/-N-(3-^^y5 i ;W-l,3-^T % /-;P-2-T5> (313mg) , 
7***1:^ h U (609! 50mg) , N,N-7^fM;VA7$ F (5mL) CD 
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iUffc. JE««£«£*fc&^ l«Jg*aHt*«F«T?Bltt»cUfc«> Six? 
;PT?j*tiJUfc. @£mx^;Wf £ Presep Dehydration tube GRtfftKtt (tfc) 

fUSTT^-t^ckD, ^Yb-&#Kl50mg, 28%) SHfijft«4l& i ITffc. 
MS (ESI+) 495 (M+H) . 

mmm3 4 4 3-{4-[(4-{[(4— tVZfU\f.)V-\,Z-^7^—)V-l-^)V) (3-* 
10 3- {4- [ (4- {[(MV^DH)H, 3-^Ty-;V-2--f JW (3-^^W)7 

5 ;] / ^W^>^W** ->] 7i=;w^n/?>i^^ (uomg) 

(2mL) , r h 7 1 h* O 7 7 > (2mL) ©IMIfl^ l> 2 »J&M*fc:*- 
hU^A*«Ftt (2mL) £i>D;t, 1 l$P^#jgi?fc. &Jdcfc 

15 Jf £Presep Dehydration tube mtftmm (80 SS) fcE^TftSfetft* ML 
T£«Hb-&« (120mg, i»8890 *«JMi«ltt«i:l/T#&. 
MS (ESI+) 481 (M+H) . 

#I«J3 4 5 3-[4-({4-[l-(4-73in;i/-l,3-5 i T % -/-;i/-2-<;V)^'h^>'] 

20 a-y x.-jv-\,z~^7'/— ;i/-2--f JV) (3. 82 g) , Efttx^fr: 

(15g) > fN7tFP77> (30mL) ©jB£4&££ffiT? 3 R*IW 

tHD77> (30mL) CCOjftatfc^Mb^Dlf^^^^A (2 

iSTh7kh*n77>m lOmL) £0trcini;3U 1 WBB*^Sif fc. KJft 

<t0, it£fatf$> O.lg) Cco#tfi?fttt4fel (233m g) , 
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S'5fcJMHfc*^fl' (152 mg), h'J7inM^7^> (399 mg) CDh;WX> 
(2mL) mmz7W%)Vi£>mz?3L?-)V (408 h)V2L>mm 650mg) £^ 

5 1 : 19#>£ 1 : 1 *t?^^> ? X>S) TUfTT^ £ fcCi 0 , n&MVtWl&n 
fco i©«^rh7hHD77> (lOmL) 

U^AT^SX^A (40mg) £ 0 T^P*., MCIUT 1 HMBfrSffl-tf 
fc. am^-h'J^A 10 7mm (l.Og) £iD*., ^»<J&&3iB*mtr>&. ^ 
SJWBbT, m^mzZ- (4-tb'n*^7x^V) 7°D/^>m^^^ (180 
10 mg), bU7x~;V*X7^> (399 mg) , h)UX> (2mL)£;&n?U TWtS 
)Vtf>WLi?3LF)V (40* h;PX>»fK 650mg) ^SSTiTb, SfiT? 1 

»tX5 i ;l'-^> (#»J**TM : 19*» & 1 : 1 

15 (2mL) , fh7t > (2mL) 0P^»*fcte*fl?U 2 «5t2KR 

Yb^MJ^ATkM (2mL) fcin*., 1 ttlBl39»€ , «'tf«:. 

^;Wl£Presep Dehydration tube OfafftV&M (t*) W *fflV>Tlfe*^, jft 
iLT«^ (93m g) ^ifegiibtife. 
20 MS (ESI+) 488 (MHO 

ETFK\ HJg0>|l~2Ol, 2 0 2 A:fc«fctf2 0 3~3 4 5 ^?#S>n2!:^b-£• 
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TfflViSdifdckO, GPR4 0 73-^b^fe«GPR4 0 7>^^X h 

10 @B^iJ## : 1 3 

Designed oligonucleotide primer to amplify DNA encoding mGPR40 

m^m-^r : 1 4 

Designed oligonucleotide primer to amplify DNA encoding mGPR40 
SB?iJ#-*§- : 1 5 

15 Designed oligonucleotide primer to amplify DNA encoding rGPR40 

m^m^r : 1 6 

Designed oligonucleotide primer to amplify DNA encoding rGPR40 
m^m^r : 17 

Designed oligonucleotide primer to amplify DNA encoding monkeyGPR40 

20 m&m^- : 1 8 

Designed oligonucleotide primer to amplify DNA encoding monkeyGPR40 
iB?!l## : 19 

Designed oligonucleotide primer to amplify DNA encoding monkeyGPR40 
@B?iJ#-5§- : 20 

25 Designed oligonucleotide primer to amplify DNA encoding monkeyGPR40 

mnm^ : 2 1 

Designed oligonucleotide primer to amplify DNA encoding hamstarGPR40 
I3^J#^ : 22 
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Designed oligonucleotide primer to amplify DNA encoding hams tar GPR40 



WO 2004/041266 



405 



PCT/JP2003/014139 



Mo 

i mmvMo 

4. ^ 




( I ') 




— 9— 




5 . 




WO 2004/041266 



PCT/JP2003/014139 



406 

(2) fDVttwvUk. (3) (4) c.^/ws^; 

Bm^tlT^TfecfcViX^^T^-r;^ (5) (6) C!_ 4 

5 7;i/^st ; e;ii$nT^Tfej;^)()jw\ ,; Ei';H, (7) c 2 _ 7 t\Mp 

75HS (-NHS0 2 CF 3 ) T?*««f^ai|B«©3W. 
7. 



i — f =i — f — T~\ H — r-V H 
°Y NH S Y NH Nv ° ° N ^ s ° 

o o 




10 T?***^lH3«oai. 

9. mmm. mmtmm, ^h-^, t^k-^x. mmm^nmmm> «s 
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1 0. St 




( I -1 ) 



i i . i o E*©-fl5^Hf *fcfa-e©*«>yD h 5- y 

1 2 . tf *Mf!&3£ 




lA*tfUT^Tt)J;VifjSIS*t (i) Any>J|f, (2) C^^W 

(3) C-.r^^^S, (4) AD^>JSf, Cj.ey^Jfctt 

c 1 _ 8 T;pa^ , c«iA*nTVJTfej:^c,_ 1 4T'J-;wai, (5) c 6 _ 14 
a**r ut v^t *> J; i>«ifegtf*A n y >j§f? * fctt c j _ 6 t;p*;i^t> 
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13. ^ 




(1-2) 



5 -T. ) T^^nSft^^fc^Ol (fcfc't, (i)2-lh^-4- 

[ [2- [ (5-^^;P- 2 -7ain;i/-4-^-^l/U;W ;*h^>] 7i 

*h*->] ^>^>^UA>m> (ii) 2-ih+->-4- [ [3- 
[ ( 5 - 2 - 7 i-jP- 4 - ^f^/u ;W *h^>] 7i-M ;* 

b=^>-] ^>^£>-fU/^>m> (iii) 2-Xh^->-4- [ [4- [ (5-;* 
10 ^-2-7ir.Jl,-4-tWJJW ^x-JH *h3^>] ^ 

>if>7 P DA>^ (iv)4- [ [4- [ (5-^^I/-2-7i-^-4-t 

***/u;w ^h^->] ^h^v-] ^>-tf>^DA'>^^i^<) 0 

14. m^mi 3mm<Dit^m^tc^<Dm.<D^'a\i^y^ B 

15. ^>if>5i£3rT<g>«&g^ ^:R lx -E l - <R 1 1 tefii«£-£-ft 
ns^^-t-*?- (CH 2 ) ir^-W 1 - (CH 2 ) m 2 - (m^&tfm 2 

}t^n^eno^v3(Dmm^. wna-o-, -n cr 2 ) -s - 
co-tfdi-co-N (r 3 ) R 2 ^^R 3 u^n j en7mm : r^rc 

16. ^ 
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C0 2 H 



(I-2A) 



, _ 6 t ;i/ u ^ £ w\ u v >m?fr e> m fcrn £ 2 m <£>«ms & & y ^ 

1 8 . e a &m&mx$> %>m 1 1 mm&fc&m, 

2 0 . 



20 flf;ft@ 2 0 fB«©<ffr&*. 

22. ^>if>atSWr*«ift»»<, ^ : R 1 1 — E 2 — (R 1 l «©S|g&*-ft 



15 
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C 1 . 6 7;WSTti$nT^Tfe l k<, R 1 ^E 2 feckOTS 1 t&tcgts: 

23. R u ^D^>j|f, ^hP> AD^Mb^ntuTfe 
6 r;i/3^^ c 6 . 14 7'j-jk c 6 _ 14 tu-;w^^j;z>*c 7 _ 16 7^;i/ 

10 E 2 /W£r#, -O-, -CH 2 -0-, -CO-, -CONH- -N (CH 
3 ) CH 2 -, -S-CH 2 -*fctt-C = C-T, 
PIS 1 ZiZC 1 . 6 7MMtli§nT^Tfe ,£< > 




15 

^R^bXViTfe^ViamS^C^eT;!/^;!/^, Ra^TK^M^T^'S 
24. S 




(1-3) 



Ra 



20 [5£*, SSMtegm*£^LTl>T s fe£v^>i£>Si£, INiilMStb 
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2 6 . pP^^jis^ 




x%^c 7 . 16 T^)i^A^^ii)^m^n^mm&^ j tn j etimvx^x 
27. gB#«ia5£ 




15 ifi, >\u?>m^&&umWk*nx^x^^c x _ 6 r)v*)v&fr%m<%tiz> 
mmm^n^nmi^x^x%^\ 

ox- ccc • ofr-- ccr 

x. mEtmmm<D7^~i/>mx. Rawnft^^W2 4mm<D 

20 2 8. ^ 
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(1-4) 



3 0. 8iS 2 /^>i£>SrC\ !R^iIj|07x-l^>ST, R 13 ^C 6 _ 1 

4 7 u -JW3<fc tfc l _ 6 y )v*)Vfr c ^^n-5«m* £ *r u t ^ t *> <£ n ^y 

l/U;P*T?, E^-N (R 14 ) - (CH 2 ) m 2 -£/cte-S- (CH 2 ) m 
2 - (R^^TK^M^^fe^C^eT;^^*^, m 2 «0^l3OliS: 
^-T) Ra^7K^H^Tfe^)tt^2 813^©^^. 
3 1. R 13 ^g$S£*rbWrfc £l>2 -f7^'JJHT^§OT2 8 

32. ^ 




(I-4A) 



(5£*» E" te-N (R u ) -CH r , -CH (R") 7t «-CH(R") -CH 2 - (R M *5 £tf R" fc£, 
7K^M^FSfc^C,_ 6 T^^;l/S*^-r) Sr. R ls R.OC R' s ft^-tfcimot, 
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33. e"^-n(r'*)-ch,- a"fe7mm*srz\tc l _ s T)i*jim*7jk-?) , 
r 18 ms r" * & umte o t, 7jc^^^ « a p ? >m^~c$> zm&m 

3 2 IBtg^k^#?o 

3 4. IS^IO, 13, 2 4£ftU2 8mm<D<t&mbl><lZ't<Dm'£fzte 

35. ui?L»j^^bT> ^wm&&tfjjtt>*nmisb2>m&^-?%{b 

&W<DG%im*18L5--r2> £ t GPR40 S^^fi^fii5^-ffi 0 

3 6. gp r 4 o&mfommmBm<Dmm<»tc®(D^m&&zs%^>&wt 

3 7. GPR4 0hL<}Z^<D$m^7^Pl£frfe^<Dm&£ZS^!mm&£Zfi 

0 K2t-f3 U # > h\ T ^T-^ b rf-X h ©X P U >^feo 

3 8. GPR4 0t>b<«^-CDg|5^7 P ^F^^«^-CD^ < h, ^#St*5£tf# 

^yttrnm b 5 sssr^rr zik&yot £^rr & z t zwrnt-r gpr 
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SEQUENCE LISTING 

<110> Takeda Chemical Industries, Ltd. 

<120> Modulator of Receptor Function 

<130> 3119WO0P 

<150> JP 2002-324632 

<151> 2002-11-08 

<150> JP 2003-16889 

<151> 2003-01-27 

<150> JP 2003-153986 

<151> 2003-05-30 

<160> 26 

<210> 1 

<211> 300 

<212> PRT 

<213> Mouse 

<400> 1 

Met Asp Leu Pro Pro Gin Leu Ser Phe Ala Leu Tyr Val Ser Ala Phe 

5 10 15 

Ala Leu Gly Phe Pro Leu Asn Leu Leu Ala He Arg Gly Ala Val Ser 

20 25 30 

His Ala Lys Leu Arg Leu Thr Pro Ser Leu Val Tyr Thr Leu His Leu 

35 40 45 

Gly Cys Ser Asp Leu Leu Leu Ala He Thr Leu Pro Leu Lys Ala Val 

50 55 " 60 

Glu Ala Leu Ala Ser Gly Ala Trp Pro Leu Pro Leu Pro Phe Cys Pro 
65 70 75 80 

Val Phe Ala Leu Ala His Phe Ala Pro Leu Tyr Ala Gly Gly Gly Phe 
85 90 95 
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Leu Ala Ala Leu Ser Ala Gly Arg Tyr Leu Gly Ala Ala Phe Pro Phe 

100 105 110 

Gly Tyr Gin Ala He Arg Arg Pro Arg Tyr Ser Trp Gly Val Cys Val 

115 120 125 

Ala He Trp Ala Leu Val Leu Cys His Leu Gly Leu Ala Leu Gly Leu 

130 135 140 

Glu Thr Ser Gly Ser Trp Leu Asp Asn Ser Thr Ser Ser Leu Gly He 
145 150 155 160 

Asn He Pro Val Asn Gly Ser Pro Val Cys Leu Glu Ala Trp Asp Pro 

165 170 175 

Asp Ser Ala Arg Pro Ala Arg Leu Ser Phe Ser He Leu Leu Phe Phe 

180 185 190 

Leu Pro Leu Val He Thr Ala Phe Cys Tyr Val Gly Cys Leu Arg Ala 

195 200 205 

Leu Val Arg Ser Gly Leu Ser His Lys Arg Lys Leu Arg Ala Ala Trp 

210 215 220 

Val Ala Gly Gly Ala Leu Leu Thr Leu Leu Leu Cys Leu Gly Pro Tyr 
225 230 235 240 

Asn Ala Ser Asn Val Ala Ser Phe He Asn Pro Asp Leu Gly Gly Ser 

245 250 255 

Trp Arg Lys Leu Gly Leu He Thr Gly Ala Trp Ser Val Val Leu Asn 

260 265 270 

Pro Leu Val Thr Gly Tyr Leu Gly Thr Gly Pro Gly Arg Gly Thr He 

275 280 285 

Cys Val Thr Arg Thr Gin Arg Gly Thr He Gin Lys 
290 295 300 

<210> 2 
<211> 900 
<212> DNA 
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<213> Mouse 
<400> 2 

atggacctgc ccccacagct ctccttcgct ctctatgtat ctgcctttgc gctgggcttt 60 
ccattgaact tgttagccat ccgaggcgca gtgtcccacg ctaaactgcg actcactccc 120 
agcttggtct acactctcca tctgggctgc tctgatctcc tactggccat cactctgccc 180 
ctgaaggctg tggaggccct ggcttctgga gcctggcccc tgccgctccc cttctgccca 240 
gtctttgcct tggcccactt tgctcccctc tacgcaggcg gaggcttcct agctgctctc 300 
agcgctggcc gctacctggg ggctgccttc cccttcgggt accaagccat ccggaggccc 360 
cgctattcct ggggtgtgtg tgtggctata tgggcccttg tcctctgcca cctggggctg 420 
gcccttggct tggagacttc cggaagctgg ctggacaaca gtaccagttc cctgggcatc 480 
aacatacccg tgaatggctc cccggtctgc ctggaagcct gggatcccga ctctgcccgc 540 
cctgcccgtc tcagtttctc cattctgctc t.tctttctgc ccttggtcat cactgccttc 600 
tgctatgtgg gctgcctccg ggccctggtg cgctcaggcc tgagccacaa acggaagctc 660 
agggcagctt gggtggccgg aggcgctctc ctcacactcc tgctctgcct ggggccctat 720 
aatgcctcca atgtggctag tttcataaac ccggacctag gaggctcctg gaggaagttg 780 
ggactcatca caggggcctg gagtgtggta ctcaacccac tggtcactgg ctacttggga 840 
acaggtcctg gacggggaac aatatgtgtg acgaggactc aaagaggaac aattcagaag 900 
<210> 3 
<211> 300 
<212> PRT 
<213> Rat 
<400> 3 

Met Asp Leu Pro Pro Gin Leu Ser Phe Ala Leu Tyr Val Ser Ala Phe 

5 10 15 

Ala Leu Gly Phe Pro Leu Asn Leu Leu Ala He Arg Gly Ala Val Ser 

20 25 30 

His Ala Lys Leu Arg Leu Thr Pro Ser Leu Val Tyr Thr Leu His Leu 

35 40 45 

Ala Cys Ser Asp Leu Leu Leu Ala He Thr Leu Pro Leu Lys Ala Val 
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50 55 60 

Glu Ala Leu Ala Ser Gly Val Trp Pro Leu Pro Leu Pro Phe Cys Pro 
65 70 • 75 80 

Val Phe Ala Leu Ala His Phe Ala Pro Leu Tyr Ala Gly Gly Gly Phe 

85 90 95 

Leu Ala Ala Leu Ser Ala Gly Arg Tyr Leu Gly Ala Ala Phe Pro Phe 

100 105 110 

Gly Tyr Gin Ala lie Arg Arg Pro Cys Tyr Ser Trp Gly Val Cys Val 

115 120 125 

Ala He Trp Ala Leu Val Leu Cys His Leu Gly Leu Ala Leu Gly Leu 

130 135 140 

Glu Ala Pro Arg Gly Trp Val Asp Asn Thr Thr Ser Ser Leu Gly He 
145 150 155 160 

Asn He Pro Val Asn Gly Ser Pro Val Cys Leu Glu Ala Trp Asp Pro 

165 170 175 

Asp Ser Ala Arg Pro Ala Arg Leu Ser Phe Ser He Leu Leu Phe Phe 

180 185 190 

Leu Pro Leu Val He Thr Ala Phe Cys Tyr Val Gly Cys Leu Arg Ala 

195 200 205 

Leu Val His Ser Gly Leu Ser His Lys Arg Lys Leu Arg Ala Ala Trp 

210 215 220 

Val Ala Gly Gly Ala Leu Leu Thr Leu Leu Leu Cys Leu Gly Pro Tyr 
225 230 235 240 

Asn Ala Ser Asn Val Ala Ser Phe He Asn Pro Asp Leu Glu Gly Ser 

245 250 255 

Trp Arg Lys Leu Gly Leu He Thr Gly Ala Trp Ser Val Val Leu Asn 

260 265 270 

Pro Leu Val Thr Gly Tyr Leu Gly Thr Gly Pro Gly Gin Gly Thr He 
275 280 285 
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Cys Val Thr Arg Thr Pro Arg Gly Thr lie Gin Lys 
290 295 300 

<210> 4 
<211> 900 
<212> DNA 
<213> Rat 
<400> 4 

atggacctgc ccccacagct ctccttcgct ctctatgtat cagcctttgc actaggcttt 60 
ccattgaact tgttagccat ccgaggtgca gtgtcccacg cgaaactgcg actcaccccc 120 
agcttggtct acactctcca tttggcctgc tctgacctcc tactggccat caccctgccc 180 
ctgaaggctg tggaggccct ggcttctggg gtctggcccc tgccactccc cttctgccca 240 
gtctttgcct tggcccactt tgcgcccctc tatgcaggtg gaggcttcct ggctgctctc 300 
agtgctggcc gctacctggg agctgccttc ccctttggat accaagccat ccggaggccc 360 
tgctattcct ggggtgtgtg tgtggctata tgggcccttg tcctttgcca cctgggactg 420 
gctcttggct tggaggctcc cagaggctgg gtggataaca ccaccagttc cctgggcatc 480 
aacatacccg tgaatggctc cccggtctgc ctggaagcgt gggatcctga ctctgcccgc 540 
cctgcccgac tcagtttctc gattctgctc ttctttctgc ccttggttat cactgctttc 600 
tgctatgtgg gctgcctccg ggccctggtg cactcgggcc tgagccacaa acggaagctc 660 
agggcagctt gggtggctgg aggagcactt ctcacac'tcc tgctctgcct ggggccctat 720 
aatgcttcca atgtggctag tttcataaac ccggacttag aaggctcctg gaggaagttg 780 
gggctcatca caggagcctg gagtgtggtg ctcaacccac tggtcactgg ctacttggga 840 
acaggtcctg gacaggggac aatatgtgtg accaggactc caagagggac aattcagaag 900 
<210> 5 
<211> 300 
<212> PRT 
<213> Human 
<400> 5 

Met Asp Leu Pro Pro Gin Leu Ser Phe Gly Leu Tyr Val Ala Ala Phe 
5 10 15 
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Ala Leu Gly Phe Pro Leu Asn Val Leu Ala He Arg Gly Ala Thr Ala 

20 25 30 

His Ala Arg Leu Arg Leu Thr Pro Ser Leu Val Tyr Ala Leu Asn Leu 

35 40 45 

Gly Cys Ser Asp Leu Leu Leu Thr Val Ser Leu Pro Leu Lys Ala Val 

50 55 60 

Glu Ala Leu Ala Ser Gly Ala Trp Pro Leu Pro Ala Ser Leu Cys Pro 
65 70 75 80 

Val Phe Ala Val Ala His Phe Phe Pro Leu Tyr Ala Gly Gly Gly Phe 

85 90 95 

Leu Ala Ala Leu Ser Ala Gly Arg Tyr Leu Gly Ala Ala Phe Pro Leu 

100 105 110 

Gly Tyr Gin Ala Phe Arg Arg Pro Cys Tyr Ser Trp Gly Val Cys Ala 

115 120 125 

Ala He Trp Ala Leu Val Leu Cys His Leu Gly Leu Val Phe Gly Leu 

130 135 140 

Glu Ala Pro Gly Gly Trp Leu Asp His Ser Asn Thr Ser Leu Gly lie 
145 150 155 160 

Asn Thr Pro Val Asn Gly Ser Pro Val Cys Leu Glu Ala Trp Asp Pro 

165 170 175 

Ala Ser Ala Gly Pro Ala Arg Phe Ser Leu Ser Leu Leu Leu Phe Phe 

180 185 190 

Leu Pro Leu Ala lie Thr Ala Phe Cys Tyr Val Gly Cys Leu Arg Ala 

195 200 205 

Leu Ala Arg Ser Gly Leu Thr His Arg Arg Lys Leu Arg Ala Ala Trp 

210 215 220 

Val Ala Gly Gly Ala Leu Leu Thr Leu Leu Leu Cys Val Gly Pro Tyr 
225 230 235 240 

Asn Ala Ser Asn Val Ala Ser Phe Leu Tyr Pro Asn Leu Gly Gly Ser 
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245 250 255 

Trp Arg Lys Leu Gly Leu He Thr Gly Ala Trp Ser Val Val Leu Asn 

260 265 270 

Pro Leu Val Thr Gly Tyr Leu Gly Arg Gly Pro Gly Leu Lys Thr Val 

275 280 285 

Cys Ala Ala Arg Thr Gin Gly Gly Lys Ser Gin Lys 
290 295 300 

<210> 6 
<211> 900 
<212> DNA 
<213> Human ' 
<400> 6 

atggacctgc ccccgcagct ctccttcggc ctctatgtgg ccgcctttgc gctgggcttc 60 
ccgctcaacg tcctggccat ccgaggcgcg acggcccacg cccggctccg tctcacccct 120 
agcctggtct acgccctgaa cctgggctgc tccgacctgc tgctgacagt ctctctgccc 180 
ctgaaggcgg tggaggcgct agcctccggg gcctggcctc tgccggcctc gctgtgcccc 240 
gtcttcgcgg tggcccactt cttcccactc tatgccggcg ggggcttcct ggccgccctg 300 
agtgcaggcc gctacctggg agcagccttc cccttgggct accaagcctt ccggaggccg 360 
tgctattcct ggggggtgtg cgcggccatc tgggccctcg tcctgtgtca cctgggtctg 420 
gtctttgggt tggaggctcc aggaggctgg ctggaccaca gcaacacctc cctgggcatc 480 
aacacaccgg tcaacggctc tccggtctgc ctggaggcct gggacccggc ctctgccggc 540 
ccggcccgct tcagcctctc tctcctgctc ttttttctgc ccttggccat cacagccttc 600 
igctacgtgg gctgcctccg ggcactggcc cgctccggcc tgacgcacag gcggaagctg 660 
cgggccgcct gggtggccgg cggggccctc ctcacgctgc tgctctgcgt aggaccctac 720 
aacgcctcca acgtggccag cttcctgtac cccaatctag gaggctcctg gcggaagctg 780 
gggctcatca cgggtgcctg gagtgtggtg cttaatccgc tggtgaccgg ttacttggga 840 
aggggtcctg gcctgaagac agtgtgtgcg gcaagaacgc aagggggcaa gtcccagaag 900 
<210> 7 
<211> 300 



WO 2004/041266 



8/16 



PCT/JP2003/014139 



<212> PRT 
<213> Monkey 
<400> 7 

Met Asp Leu Pro Pro Gin Leu Ser Phe Ala Leu Tyr Val Ala Ala Phe 

5 10 15 

Ala Leu Gly Phe Pro Leu Asn Val Leu Ala He Arg Gly Ala Arg Ala 

20 25 30 

His Ala Arg Arg Arg Leu Thr Pro Ser Leu Val Tyr Ala Leu Asn Leu 

35 40 45 

Gly Cys Ser Asp Leu Leu Leu Thr Val Ser Leu Pro Leu Lys Ala Val 

50 55 60 

Glu Ala Leu Ala Ser Gly Ala Trp Pro Leu Pro Ala Ser Leu Cys Pro 
65 70 75 80 

Val Phe Gly Val Ala His Phe Ala Pro Leu Tyr Ala Gly Gly Gly Phe 

85 90 95 

Leu Ala Ala Leu Ser Ala Gly Arg Tyr Leu Gly Ala Ala Phe Pro Leu 

100 105 110 

Gly Tyr Gin Ala Phe Arg Arg Pro Cys Tyr Ser Trp Gly Val Cys Ala 

115 120 125 

Ala He Trp Ala Leu Val Leu Cys His Leu Gly Leu Val Phe Val Leu 

130 135 140 

Glu Ala Pro Gly Gly Trp Leu Asp His Ser Asn Thr Ser Leu Gly He 
145 150 155 160 

Asn Thr Pro Val Asn Gly Ser Pro Val Cys Leu Glu Ala Trp Asp Pro 

165 170 175 

Ala Ser Ala Gly Pro Ala Arg Phe Ser Leu Ser Leu Leu Leu Phe Phe 

180 185 190 

Leu Pro Leu Ala lie Thr Ala Phe Cys Tyr Val Gly Cys Leu Arg. Ala 
195 200 205 
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Leu Ala His Ser Gly Leu Thr His Arg Arg Lys Leu Arg Ala Ala Trp 

210 215 220 

Val Ala Gly Gly Ala Leu Leu Thr Leu Leu Leu Cys Val Gly Pro Tyr 
225 230 235 240 

Asn Ala Ser Asn Val Ala Ser Phe Leu Asn Pro Asn Leu Gly Gly Ser 

245 250 255 

Trp Arg Lys Leu Gly Leu He Thr Gly Ala Trp Ser Val Val Leu Asn 

260 265 270 

Pro Leu Val Thr Gly Tyr Leu Gly Arg Gly Pro Gly Leu Lys Thr Val 

275 280 285 

Cys Ala Ala Arg Thr Gin Gly Ser Thr Ser Gin Lys 

290 295 300 

<210> 8 
<211> 900 
<212> DNA 
<213> Monkey 
<400> 8 

atggacctgc ccccgcagct ctcctttgcc ctctatgtgg cggcctttgc gctgggcttc 60 
ccgctcaacg tcctggccat ccgaggggcg agggcccacg cccggcgccg tctcaccccc 120 
agcctggtct acgccctgaa cctgggctgc tccgacctgt tgctgacagt ctccctgccc 180 
ctgaaggcgg tggaggcgct ggcctccggg gcctggcctc tgccggcctc actgtgccct 240 
gtcttcgggg tggcccactt tgctccactc tatgccggcg ggggcttcct ggccgccctg 300 
agtgcaggcc gctacctggg agcggccttc cccttgggct accaagcctt ccggaggccg 360 
tgctattcct ggggggtgtg tgcggccatc tgggccctcg tcctgtgtca cctgggtctg 420 
gtctttgtgt tggaggctcc gggaggctgg ctggaccaca gcaacacctc actgggcatc 480 
aacacaccgg tcaacggctc tcccgtctgc ctggaggcct gggacccggc ctctgccggc 540 
ccggcccgct tcagcctctc tctcctgctt tttttcctgc ccttggccat cacagccttc 600 
tgctacgtgg gctgcctccg ggcactggcc cactccggcc tgacccacag gcggaagctg 660 
agggccgcct gggtagccgg cggggccctc ctcacgctgc tgctctgcgt aggaccctac 720 
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aacgcctcca atgtggccag ctttctgaac cccaatctgg gaggctcctg gcggaagctg 780 
gggctcatca cgggtgcctg gagtgtggtg ctcaacccgc tggtgaccgg ttacttggga 840 
aggggtcctg gcctgaagac agtgtgtgcg gcaagaacgc aagggagcac gtcccagaag 900 
<210> 9 
<211> 300 
<212> PRT 
<213> Hams tar 
<400> 9 

Met Ala Leu Ser Pro Gin Leu Phe Phe Ala Leu Tyr Val Ser Ala Phe 

5 10 15 

Ala Leu Gly Phe Pro Leu Asn Leu Leu Ala He Arg Gly Ala Val Ala 

20 25 30 

Arg Ala Arg Leu Arg Leu Thr Pro Asn Leu Val Tyr Thr Leu His Leu 

35 40 45 

Ala Cys Ser Asp Leu Leu Leu Ala He Thr Leu Pro Val Lys Ala Val 

50 55 60 

Glu Ala Leu Ala Ser Gly Ala Trp Pro Leu Pro Leu Pro Leu Cys Pro 
65 70 75 80 

Val Phe Val Leu Val His Phe Ala Pro Leu Tyr Ala Gly Gly Gly Phe 

85 90 95 

Leu Ala Ala Leu Ser Ala Gly Arg Tyr Leu Gly Ala Ala Phe Pro Phe 

100 105 110 

Gly Tyr Gin Ala Val Arg Arg Pro Arg Tyr Ser Trp Gly Val Cys Val 

115 120 125 

Ala He Trp Ala Leu Val Leu Cys His Met Gly Leu Val Leu Gly Leu 

130 135 140 

Glu Ala Pro Gly Gly Trp Leu Asn Thr Thr Ser Ser Ser Leu Gly He 
145 150 155 160 

Asn Thr Pro Val Asn Gly Ser Pro Val Cys Leu Glu Ala Trp Asp Pro . 
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165 170 175 

Asn Ser Ala Arg Pro Ala Arg Leu Ser Phe Ser lie Leu Leu Phe Phe 

180 185 190 

Val Pro Leu Val He Thr Ala Phe Cys Tyr Val Gly Cys Leu Arg Ala 

195 200 205 

Leu Ala His Ser Gly Leu Ser His Lys Arg Lys Leu Arg Ala Ala Trp 

210 215 220 

Ala Ala Gly Gly Ala Phe Leu Thr Leu Leu Leu Cys Leu Gly Pro Tyr 
225 230 235 240 

Asn Ala Ser Asn Val Ala Ser Phe Val Asn Pro Asp Leu Gly Gly Ser 

245 250 255 

Trp Arg Lys Leu Gly Leu He Thr Gly Ser Trp Ser Val Val Leu Asn 

260 265 270 

Pro Leu Val Thr Gly Tyr Leu Gly Ala Ser Pro Gly Arg Gly Thr Val 

275 280 285 

Cys Thr Thr Arg Thr Gin Gly Gly Thr He Gin Lys 
290 295 300 

<210> 10 
<211> 900 
<212> DNA 
<213> Hams tar 
<400> 10 

atggccctgt ctccccaact cttcttcgcc ctctatgtgt ctgccttcgc gctgggcttc 60 
ccgctgaacc tgttggccat ccgaggcgcc gtggcccgtg caaggctgcg gctcaccccc 120 
aacctggtct atacactcca cctggcctgc tctgacctgc tcctggccat cacgctaccc 180 
gtgaaggccg tggaggccct ggcttctggg gcctggcccc tgccgctccc cttgtgccct 240 
glctttgtct tggtgcactt cgccccactc tatgcgggcg gaggcttcct ggcggctctc 300 
agtgctggcc gctacctggg ggctgccttc cccttcgggt accaagccgt tcggcggccc 360 
cgctactcct ggggcgtgtg tgtggctata tgggcccttg tcctctgcca catggggctg 420 
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gtcctcggct tggaggctcc cggaggctgg ctgaacacca ccagcagctc cctgggaatc 480 

aacacaccgg tgaatggttc cccggtgtgc ctggaagcct gggatcccaa ctctgcccgg 540 

cctgcccgcc tcagtttctc catcctgctc ttcttcgtgc ccctggtcat caccgccttc 600 

tgctacgtgg gctgcctgcg ggctctggcc cactcgggcc tgagccacaa acggaagctc 660 

agggcagcct gggcggccgg aggggccttt ctcacactcc tgctctgctt ggggccctac 720 

aatgcctcca atgtggcgag tttcgtaaac ccggacctgg gaggctcctg gaggaagctg 780 

gggctcatca cagggtcctg gagtgtggta ctcaacccgc tggtcaccgg ttacttggga 840 

* 

gcaagtcctg gccgagggac agtatgtacg acaaggactc aaggaggaac aattcagaag 900 
<210> 11 
<211> 33 
<212> DNA 

<213> Artificial Sequence 

<220> 

<400> 11 

cgtcgacccg gcggccccat ggacctgccc ccg 33 
<210> 12 
<211> 33 
<212> DNA 

<213> Artificial Sequence 

<220> 

<400> 12 

catcgattag cagtggcgtt acttctggga ctt 33 
<210> 13 
<211> 41 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Designed oligonucleotide primer to amplify DNA encoding mGRP40 
<400> 13 

\ 
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gtcgaccacc atggacctgc ccccacagct ctccttcgct c 41 
<210> 14 
<211> 38 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Designed oligonucleotide primer to amplify DNA encoding raGRP40 

<400> 14 . 

actagtctac ttctgaattg ttcctctttg agtcctcg 38 

<210> 15 

<211> 41 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Designed oligonucleotide primer to amplify DNA encoding rGRP40 
<400> 15 

gtcgaccacc atggacctgc ccccacagct ctccttcgct c 41 
<210> 16 
<211> 38 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Designed oligonucleotide primer to amplify DNA encoding rGRP40 
<400> 16 

actagtctac ttctgaattg tccctcttgg agtcctgg 38 
<210> 17 
<211> 24 
<212> DNA 

<213> Ar'ti f icial Sequence 
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<220> 

<223> Designed oligonucleotide primer to amplify DNA encoding monkeyGRP40 
<400> 17 

tttctctgtg ggcctcgttt cctc 24 
<210> 18 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Designed oligonucleotide primer to amplify DNA encoding monkeyGRP40 
<400> 18 

cgtgctctgg ctcggtgctc etc 23 
<210> 19 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Designed oligonucleotide primer to amplify DNA encoding monkeyGRP40 
<400> 19 

ggcctcgttt cctccctgat 20 
<210> 20 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Designed oligonucleotide primer to amplify DNA encoding monkeyGRP40 
<400> 20 

gccctcctgc cccatgctcc ttcc 24 
<210> 21 



WO 2004/041266 

15/16 

<211> 33 

<212> DNA 

<213> Artificial Sequence 

<220> 

<400> 21 

gtcgacgacg agaggcaccc actcggcccc atg 
<210> 22 
<211> 33 
<212> DNA 

<213> Artificial Sequence 

<220> 

<400> 22 

gctagcctac ttctgaattg ttcctccttg agt 
<210> 23 
<211> 21 
<212> RNA 

<213> Artificial Sequence 
<220> 

<223> n stands for deoxy ribothymidine 
<400> 23 

cgccaguugu gacauucuun n 21 
<210> 24 
<211> 21 
<212> RNA 

<213> Artificial Sequence 
<220> 

<223> n stands for deoxy ribothymidine 
<400> 24 

nngcggucaa cacuguaaga a 21 
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<210> 25 
<211> 21 
<212> RNA 

<213> Artificial Sequence 
<220> 

<223> n stands for deoxy ribothymidine 
<400> 25 

cuuguuagcc auccgaggcn n 21 
<210> 26 
<211> 21 
<212> RNA 

<213> Artificial Sequence 
<220> 

<223> n stands for deoxy ribothymidine 
<400> 26 

nngaacaatc ggtaggctcc g 21 
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